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APPENDIX A 

,ppendix A contains copies of the original data forms generated by EG&G Rad-Jlogical 
Protection Technologists and Industrial Hygiene technicians during the pre-rinsate smear 
sampling and the post-nnsate final radiological surveys. The data forms are presented in this 
appendix grouped by IHSS. 
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DATE: November 30, 1993 

TQ 

FROM; 

R. T. Shgnet, 800 Area Operations, Bldg. 881, X5395 

M. D. bhreckengast, Industrial Hygiene, Bldg, T452G, X6790 
Q,BS 

SUBJECT: BERYLLIUM SMEAR RESULTS FOR BUlLDlNQ 865, ROOM 146, INDIVIDUAL 
HAZARDOUS GUBSTANCE SITE (IHSS) 179 - MDS-026-93 

\ 

Introduction : 

Within the past few months, Phase 1 Resource Cwwervatign arid Recovery Act Fsdllty 
Inveutlgation/Remedial Investigation [RFI/RI] work has been conducted on the Operable Unit 
(OU) 15 project. Included In OU 16 Is the drum ~torage area deemed lndivfdual Hrvardous 
Substance She (IHSS) 179, In Bullding 865, Room 145, Phase I work Involves sovwal 
actlvltles In each of the IHSSs, including an lnitlal pre-Job smear survey, a second pre-job 
smear SUNQY, hot water rinsate sampling, and a post-iob smear survey. Because Rovm 145 of 
Bulldlng 865 la a b9ry111um a m ,  ell smears are analyzed for beryllium. l%l$ letter details 
those tesults, 

Conclusion: I 

I 

0 
All three smear surreys Indicated beryllium levels above the 25 micrograms per square foot 
(ug/fiz) berylllum smear control level. Access to the area should be restrlctsd and this area 
must be decontaminated and re-smeared in order to verify beryllium rsmaval. 

FlndlngslDlscu~sion: 

On Scptember 8, 1993, Radiological Operations conducted the initial pre-lob survey at IHSS 
179 in Building 865, Room 148, The are8 of study was initially divided Into 33 square meters. 
During the lnltlal pre-jab wt'vey, howwkv, it was evident that there were not 33 $quare 
nietera to smear. Therefore, Radig10gIcal Operations obtalned 33 smears which approximated 
the orlglnal dlagram as closely as possible, Please refer to the map provided in Attachment 1, 
In addltlon, smears taken on equipment leaving the araa wore also counted for beryllium. These 
smears w r e  numbered 34-38. Please mfBt to the results provided in Attachment 2. After 
this survey, the grid pattern was altered and 22 squara meter areas Instead of 33 were 
Identified for sampling. 

On September 9, 1993, Radlologicaf Operations conducted the semnB pre-job whey.  P!OaSO 
refer to the map provlded In Attachment 3 and the rasuRs provlded In Attachment 4. 



I R. T. Staaner 
November 30, 1993 

Page 2 
' 0 MDS-025-93 

After this surmy, hot water rinsate sampling wa8 performed by ERM-Rocky Mountaln over all 
22 identffled sample square meter areas. Lastly, the post-job SMW survey was cgnducted by 
RadioiogIcal Operatlons on September 16, 1893, Please r6fw lo the results provided In 
Attachment 6. 

Health and Safety PraotioOs Manual (HSP) Chapter 13.64, Beiyllium Protectlon Program, 
estabilshee 25 mlcragrarne of beryllium per square foot (ug/ft*-) as the beryllium smear 
cwtrol lavet Six smears from the Inithi pre-job survey, four from the second pre-Job 
~ u w e y ,  and two from the postjob survey lndfcated beryllium levels a t m e  the 2$ Y ~ M  
beiylllum drnear controf level. Result$ from the three surveys were not entirely consistent as 
to locatlon of Contamination, Reasons for these dlscrepancies may include current building hot 
trafffc spreading/movlng contaminatlon, different locatfone of the smear arm6 Inside the square 
mew areao, etc. 

HSP-13.04 requlres lhat areas having levels above 25 og/ft2 bo decontamlnated, and then re- 
smeared and re-counted for beryllium, Please mark the area with tape, barriers, ek., 10 
ellmfnate spread of the cohtamtDatl0n; and arrange for decontamlnatfon 61nd another smear 
survey to verify decontamlnouon, 

If you have any questions or concerns, please dontact mo at Extendon 6790. 

Attach rn e nts: 
AS Stawd 

cc WIO att: 

J. M, Brook 

B. M. Clausen 
L, A. Holwager - w/att. 
J. G Kroll  
Q McAfee - wlatt, 
L. A Nefowet 
D. L. Schubbe 
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EG~G ROCKY FLATS tt* 

INTEROFFICE CORRESPONDENCE e' 
DATE: October 6 ,  1993 

TO: D. L.  Schubbe, Remediations P r o j e c t s  Mgmt., Bldg. 080, X8709 
rn.D.S. 

FROM: M .  Dl Schreckengast ,  I n d u s t r i a l  Hygiene, Bldg. T4526, X6790 

SUBJECT: BERYLLIUM SMEAR RESULTS FOR BUILDING 883, ROOM 104 - MDS-013-93 

T h i s  l e t t e r  d e t a i l s  r e s u l t s  of t h e  beryl l ium smear surveys c o l l e c t e d  in  
Bui lding 883, Room 104 ( Indiv idua l  Hazardous Substance S i t e  [IHSS] LB4) !" 

On Augus t  25, 1993, 54 smears were c o l l e c t e d  by Radiological  Operat ions during 
the i n i t i a l  pre- job survey ( s e e  Attachment 1 f o r  the map and Attachment 2 f o r  
smear r e s u l t s ) .  
bery l l ium smear con t ro l  leve l  of 25 micrograms p e r  square f o o t  ( u g / f t  ), as  
s t i p u l a t e d  i n  t h e  Rocky F l a t s  P lan t  Beryll ium Pro tec t ion  Program, 1-15310-HSP- 
13.04. 

O n  August 26, 1993, t h e  second pre-job survey was conducted by Radiological 

i nc lude  49 square meter  a r eas  in s t ead  o f  55 ( see  Attachment 3 f o r  t h e  map and 
Attachment 4 f o r  smear r e s u l t s ) .  Five of t h e  49 smears i n d i c a t e d  beryll ium 
above t h e  bery l l ium smear cont ro l  l e v e l .  

On September 7 ,  1993, t h e  post- job smear survey was performed by Radiological 
Opera t ions .  
bery l l ium ( see  Attachment 5). 

Four of t hese  54 smears taken ind ica t ed  be ry l l i um abqve the 

3 Opera t ions .  P r i o r  t o  t h i s  survey, t h e  survey g r i d  p a t t e r n  was a l t e r e d  t o  

Nine of t h e  49 smears ind ica t ed  s i g n i f i c a n t l y  h ighe r  l e v e l s  of 

Because post- job survey smears ind ica t ed  be ry l?  i u m  l e v e l s  above 25 ug/ f tL ,  
bu i ld ing  personnel a r e  requi red  t o  decontaminate t h e  a r e a  and relsmear  f o r  
bery l l ium.  R .  T .  S tagner ,  883 Building Manager, has been n o t i f i e d  of t hese  
requi rements .  

I f  you have any ques t ions  regarding t h i s  ma t t e r ,  p l ease  f e e l  f r e e  t o  c a l l  me. 

Attachments : 
As S t a t e d  

e. 
.. . 

c c  w/o Att: 
J .  M .  Brooks 
E. M. Clause 
J .  G .  Kroll,h! 

0 .  McAfee 
L .  A .  Nelowet 
D .  R .  Sweet 

EG&G ROCKY FLATS, IN.. ROCKY FLATS PUNT, P.O. BOX 464, GOLDEN, COLOPADO a o m - o w  (303) Q ~ ~ O O  
- 



. . . . . . . .  

: 5.3 : 54 : 
. . . . . . . . .  

: so : 51 

1 47 ; A 8  

. . . . . . . . . . . . .  

: r.3 : 44 : 45 

. . . . . . . . . . . . .  

19 ; Lo : A 1  ' J2 

. . . . . .  

:4 3s ' 26 : 27 , :a 
. . . . . . . . . . . . . . .  

. 29 . i o  : 3 1  . 22 : 35 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If , z3 : I L  : 15 . :s : t i  ' 2a . 

. .  
55 1 1 

. . . . .  

'-1 i 3 



_I I 

.- 

I 
! ._ I 





A d 0 3  3N31E)AH 1VItjlSfICINI 

-I , .  
. 

! 

, 

! '  

I I  

I ,  

- . . . . .  ...... 

__ __ ' ' .  ~. 

I ____- 

I I  __ . . . . . . .  ... ~ 

....... ............. 

. - .- -__ --__ -- 
. .  ............... .- .... I-- I 

NO 

fa 

901 3 l d W V S  W n l l l A t l 3 8  



t 

i 
> L  
F 

I 
L 

I 

. .  

.. 
s 
i 

, 

C 

t 

w 

. I  I : . ! 7 . . :  .<e..: . 19 . . :  

: A  : a  

: r r  :&l : u :  
' I?OCbl ; . . . . ;  .... :.q 

" - -  
. . . . . . . . . . . . . . . . .  I .  . I53 

I I 
. I  

ROOM 104 
i i  I : J I :  JY 49 

..................... 
: s r  : = d  : : 9 . - J I  0 

: a  : J l  : = :  
.................... 

= 4c9 

- 

1.i' 

- 

1:6 : 2 S  : H  1 2 0  
I .  .............................. 



I i  

I :  
2' c 
0 1 7  - 



I 

I 

i 



I 



v, 

O a  
c w  

m 
h 

1 1 '  I 





r, :  - .,-''< , '_ .  

r; 

-_-----...*.- 

. - - - .- - - 
-._- - .,.. 
- 
._- ....... 

-..- _..- 

--.-------._.-- 
................... 
._. ................ 
.................... 
........... .._-_ ...... 

--I---__- 

__.- -- 
-... . --... 
.-.-----I--- 

_ . a  . . . . .  . .  



' I  
l i  

i ;  

i 

I 

/ 
I 



I 

?ZCI i C i i O G i C A L  
C o n c m i n z t i o n  Survey 

/ /  
I[ 

. 



,. . . 

C g K l  
D i  r s c ;  



- 
I 
I 

i I I 1 

w r < 
0 

1 

I 
I 

I 
i 
I 

I 
I 
I 
I 
I 
I 
I 

I 
&i 

9 
0 

I 

I 

I 
I 

1 U - 

1 
3s 

N 

2 
x 

:// 

S 

EGOM 31 

ROOM 31B 

............... 

3 * 

NOTES 

ELEVATOR 
NO. 3 

6 

. .  

f\s Pq : -2% 
............................................................................................................................. 

: R O O M  32 I 

. . . . . . .  ................................................................. 
, .  

k' x 's : I  

............................................................... 

X ; % i R  

\ ; x i $ :  
......................................................................... 

- 10.3' - 
22.3' - 

c m 
0 

2 -  .o- 
0 

' E  



: 
I i 

Eberl i ne 
BC-4  

- L u d l  am 
31 

FA.wJ ine 

-- Eberl i ne 
BC-4 - 

. 

31 12-1A  

i 
I 

---- 

a 



LTS 

. ! 5 . .  I 'ns : _ _  44 7 

i 

! .  
2 .  

< .  

6 .  

8 .  
s .  
ic? .  

- i s .  

J .  

7 .  

- 
I .  

. .  
: I  . .  
1 -  

! 2 .  

-- 

F I .  



b 
c 

0 

0 

I 

I 
I 
I 

i I 

W 
f 

a 

I 

0 z 

N 

I I . .  . .  

ROO 

I NOTES 
I 1) 

I E iEVc?TO 8 
NO. 3 3 

1 

. 

- 

M 

FLOOR AREA: = 2331.1’ 

I 
I 
I 
I 

PG 



E b w l i n e  - 
sc-4 . --- 

I 

/ 

.. 
ft 



. . . . .  

EE CULTS 

cpiil 
D i  T S C T  



/ 
/ 

/ 

I / 

-7 

I ' a  I 
1 r 
I 

/ 

/ 

/ 3 
i 

/ / i  / 



S h i f t :  '&y 5 

-- 

INSTRUflEKTkTiON USED 

... .... _.- 

I I .  

_.-. - -.--- --- ...................................... _-._...... .... 
o ~ , ~ ,  

..... --- .-- .... -.. --.---- ---. ........ ------ - ___---._--- . 



RESULTS 

cpn c?m 
2enovabl e D i r e c t  

(Swipe)  
Remov;Sl e Direct 

(Swi pe)  
RemovZS1 e 

( S m e z r )  
1. 
2 .  

4 .  
5 .  
6. 
7 .  
3. 
? .  
10. 
11. 
12. 
13. 
14. 
15.  
15. 
17.  
15. 
19. 
20. 
21.. 
L 2 .  

2 3 .  
2 4 .  

.I 

2. 

- -  
L 3  * 
L:!. 
- -  
27.  
i5. 
2 0 .  
30. 

32.  
7 1  . -.. 

L. I/ - 
0 

4 .  I 
5 .  0 
6. 3 
7 .  '3 

L 
?. 0 
10. 3 
11. 0 
12. n 

C 
V .  

... - 0  
CI 

12.  - .  
b 
3 3  

- 14. 
. -  

15.  I, 

LL' .  

21. . - -  3.. 
2 3 .  3 
2 4 .  A 

0 . I C ) - ' - - '  

L L .  

7: '1 
L J .  v 
2 5 .  3 
2 7 .  A 
23. (I 
2s f 13 

. .  ._ .. - - . .  . . . . .  - . . . . . .  



I 
I I 

s 
ROOM 266 

................. ..,.: ....... ............ 

4 5 ; 6  

......................... j. ....................... 

7 ; a . g  
:ROOM 2666: .......................................................... 

10 ; 1 1  i 12 

.............................................. i .. 

13 1 4  ; 15 

........................................................................ 

16 17 I 18 
I 1- 

n 
(0 
N 

I_ 
........ t I ...................I A '  3.0' A, 

19 1 20 I 21 1 22 I 23 24 ; 25 ; 
0 :  ; I  

................................................. ......................... ......................... - :  50 i i i ....................... ...; ; ................................................... i 

, , , _ _ _ , . I  .............................................. i. ................... .i ...................... 1 ........................ y ........................ 

; +  j ia 

........................... ---- + 
j 26 ; 27 ; 28 29 30 31 ' 32 j 

t q 
............ 

COMPRESSED GAS CYLINDER RACKS 
t A 

1' _I 

i 

FLOOR AREA: = 191' 

PG 

. .  . -  . .  . . . .  - . .  . .  . -  . .  



..-I."-- -.-.-la 

CONTAMINATION SURVEY 

Emp.# 
Signature 

Taken by: 

Date: Q h / Q 3  Building: €?V/ 

Emp.# 

ken by: Emp.# 
Signature 

Survey Description: 

I Signature 

.-- r r l  

I 

)+ Shift: ~ 

No Diagramsketch Attached: Yes 

Mfg: 
Model: 
Serial #: 
Date Cailb'd: 
Cal. Due Date: 

Serial #: 
Date Cailb'd: 
Cal. Due Date: 

. Mfg: 
Model: 
Serial '#: 
Date Cailb'd: 
Cal. Due Date: 

Smear Counters 

Survey Instruments 

LCLdhM 
- 

COMMENTS 
STATYS: 

?/ Within Limits. 

Limits Exceeded 

.Posted 

Deposted 

RF .47499 ( 3 9 1 )  

~ 

Radiological Ope rations Foreman : 

d- fn '/Lee, I (Y-m - 93 
Signature Date 



Alpha-Beta  S u r v e y  1 
REmTs 

Date: Time: 6 Building: 881 Room: &76Ce 

LALPHAJ 

Removable CFM Removable 
(Swipe) Direct (smear) . 

m DPM/100crn2 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

. .  

[SETA] 
m DPM/100cm2 

cR( Removable Removable 
(Swipe) Direct (smear) 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 



. -. . . . .  0 

- -  - -1 
................................................. ....................... - 1  ' 

-. 

4 : 5 ; 6  

- ...................... - ................................................. 

7 8 r7 
a3 
cI( 

.................................................................... :I ROCM m a !  
I 
0 
0 c 

10 1 1  12 

1 16 , =  17 I !  1: 
................... 1 ....... 

3.0' 
1 I I ................... 

I j T. - . .  ' A '  
19 2 0  21 22 I 23 24 25 I 

....................... - :  .- ......................... ................ - ......................... 
0 ;  

; a  
Q 

32 I 26 2 7  28 29 30 31 
I 

. .  ......................................................... ....................................................................... : 
~-------------------------, 

1 
COMPRESSED GAS CYLINOE2 RACKS 

I 

1 

I 
i 
t _ .  
c 

c 

A 

FLOOR AREA: = 191' 

. .  - ._ 

- 
- PG 

-. 
..- - - - _  



' ' I  
c 

RAD I OL 0 G I C AL M 0 N IT 0 p\ I N G 

e . .  . .  . .  . . .  

Control rr" 
Page 1 of 

- v  

Slgnalure 

Siqnarure Pnnted Xame . 

Ernp.% 
Pnnied Name 

I Taken by: 

Taken by: I Emp.:: 

Survey Description: HL,--- 
I o u  - /s 

Disar?rn/Sketch Attached: Lr/ Yes N O  

II IFr' I HUMt I\t i A  I ION Ubt!-)] I 
Shift: . . b h y G  Area: 

1 Mfg: &f$/ C C H  

. Modal: 

Fed. Test 

I Gal. Due Date: 

I 
I 
I 
j 

j 

1 
I 

! 

! 

! 
j 
! 

1 

. . '  
.. 

% 

I .  

COMMENTS 

. .  

. . . . . .  . .  . -. . .  
. .  . .  

. . '  
. .  
. .  . . . . . . . .  

STATUS: . .> 

I/?WITHIN LIMITS, 

- LIMITS EXCEEEED 

. .  
. . :  . 
. . .  

1 -  . 
- .  

. . . . .  . . .  _. . _ .  . . . . .  .. . . . .  :. . . . . .  . ~ . '  

. . ' . .=' 
. . . .  . .  '..:: 
. .  

. . . . . . .  -. 

. . .  - Radioiogica! Operztions Foreman - Review:. ' 
. . .  -. . 

. .  
. . . . .  . .  - .  

DE 7 o STE f: - 



A r e a  
Posted 

% 

v z. ~ 

/c/ 

Page 2 o f  2 
- 

Control # - -  
Page - o f  

- 
. -  

RESULTS 
" mR/h 

Gama 

- rnrcm/h 

Total 

nHLh 
Gama . 

mrernlh 

Neutron 

!Udh 

Total 
A r e a  

Posted 
(Y/N) 

45. 
46. 
47. 

49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. . 
60. 
61. 
62. 
63. 
61. 
65. 
66. 
67. 
68. 
69. 
70. 

. 48. 

7 *  

a .n 
o n  
0.0 
n. 0 
n.  0 
0.0 

g: ; 

g.; +' 
fl.0 
Ir) .fl 
d.0 
0. n 

2 
2 

0.0 

0.0 
0.0 
0.0 
n .o 
2 

"o:," 
A 
do 

0.0 
n. 0 

I I .  

72 .  
73. 
74 .  
7 5 .  
76. -- I t .  

79. 
80. 
81. 
82. 
83. 
84. 
85. 
86 .  - 
87.  
88. 

78. L- 

- .  - - .  - 
- - - 

. . 3 4  
3 5  

: 3 6  -- II. 
38. 
39. 
40.  

~ 4 2 .  
- 43. 

.- 44. 

4L 



7 8 i 9  r7 
e, 
N .SOOM 2668: ............................ ..-. . .-.- 1.- -.... --. . - .......... ..__ I 

0 
0 c 

I 
0 
0 
C 10 . I  i 1 1  

12 

................... ................................................. -.- 

13 14 . 15 

-..- ........................... 

16 17 1 '  18 
I I '  

19 . 20 : 21 , 22 I 

I 26 : 27 28 i 29 
. ..: . 

. . .  . . . . . . . . . . . . . . . . . .  .............. .................. : .............................................................. L 
~--------------------,,,,-, 

i 
C O M P ~ E S S E D  CG CYUNOER W C K S  

A 
1 '  1 - 

FLOOR AREA: = 19t' 

- .  

. . -  

. . . .  . -- 
- 

PG - 

- 



Emp. # 
S i  Sncture 

S i  ~ra:u:e 
T; ken by : 

S 2 r i z . l  f :  

Hfs : 
t.ica.1 : 
S e r i z l  =: 
Gzte P e r f .  T e s t :  
Gzcs Cz1 i 5 ' c :  
Czl. Due Gate: 

IKSTRVMENTATiON USED 

Sns;r Counters 

Survey Instruzsnts 

w 

... 1 



-0- - 

CP3 
Direc t  

CPY 
Remoyable 

(S.9.i pe 1 

DP?JlOOcrT1 
Removable 

( S me r 1 

3 
D 

D i r e c t  

(5 
ILL 

1. 1. 

3. 

5 .  
E. 

3 -. 
L ¶.  

9 

2 .  
3. rS 

30 
1 %  

, 
i .  

5 .  
A 
3q 

3 

cs 
cp 
A 
0 

3 

2 .  

7. 1 .  

8 .  
9 .  
10. 
7 7  

5 .  
3 . .  
10. 
11. 
12 .  
13.  
1;. 

I b 
3 
cp 

L1. 
1 2 .  
I. 

'I. 
7 2 .  
2 3 :  
2 4 .  

26 .  
is. 
- 7  
- 1 .  " 1 .  

2E.  
2 ? .  - 
20. 
31. 
j 2 .  

?E. 
39. 
9-  
JU. 

31. 

3 3 .  
3 4  
35 
36 
37 
38 

7 9  --. 
33. 
3 4 .  
35. 
36. 
3 7 .  
38. 
39. 
40: 
41. 



l i  1 
I: 
1; ..... .. ................. 

U In1 
0 1  
t-. I 
3 1  

* I  
I 
I 
I 
I 
I 

.-J 

W 

0 

E l  v) 

0 

--k/--- \ \ 

W 
m .  

r- 
I 
I 
I 

?-------' 
OBSTRUCTIONS 

Rocky F l a L a  P l a n t  

YANIDE BENCH SCAL 

_ .  . ... - - -. - . - . . .  . '  . .  _ . _ _  . 



Rocky n a t a  Plant 

C O O O C ~ ~ * ~  mi 

I -  

I TREATMENT HOOD 

&I15 Sm INSPECMU 

, CYANIDE BENCH SCALE -- 1-1 xX/xx/9J YEL I 0. l -m w.0 1Ipx( S C X T  

"COMPUTER-GENERATED; NO MANUAL CHANGES ALLOWED" 



- ... _ _  .. - 
- - . . -  . 

- - -  
.. -. . -. 

- __ CONTAMINATION SURVEY- - .. - - . .  

. -. - - - 
. .  - -  . -. - 

Taken-by: . I - -. '- . . - imp.# 2- - 

Takenby: - -.Ernpi#-. - .  

- - _ -  .- 

. -  - .- - 
... . - . .  Ernp.#' 

. .  .- 
- Taken by: ~ 

. - _ _  Signature e. 
Date: F/?/%? Building: s3 8'/ 

Time: /ODD Room#: / 3 d  

i' Shift: Pdd3 
..ri 

Survey Description: 

B o d  T o  b r v c d  

No Diagramsketch Attached: /Yes 

..* 

Mfg: 
Model: 
Serial #: 
Date Cailb'd: 
Cat. Due Date: 

Date Cailb'd: 
Cali Due Date: 

Mfg: 
Model: 
Serial #: 
Date Cailb'd: 
Cal. Due Date: ++=- a 

Smear Counters 

e b d ' n  P Lber/,'n( 
Sac-r/ 

Survey Instruments 

12- / A  

sl,. 

sa- = 
/ 

COMMENTS 
STATUS: 

,f Within Limits 

- .  Limits Exceeded 
- .  

RF - 47J99 (391) 

. -  RadiologiEal Ope rat ions Foreman: 
.- 



-. 
. .  i-  Alpha-Beta Survey . .. .. - ... - 

- .  -- - .- 

' . [ALPHA]- - 

m DPM/100crn2 

[BETA- . .  

CFM' DPM/100cm2 
~ 

Removable m Removable 
(Swipe) Direct (smear) 

Re m v a b  le Removable 
Direct (smear) (Swipe) 

3 n 

___LL____ 
/1 

F 
0 

30 
a 

15 
l f i  

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
?2 
33 
34 
35 
36 
37 
38 
39 

I -  

-.@ ;; 19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 - 
32 
33 
3 4  
25 
36 
37 
38 
39 - 

- 4 0  
41 

- -  
- - 



. .  . 
2AD I OLOGI CAL Ed0 N ITOR IN G 

- GA rL1 MA/ 8 ETA S U RV EY 

. .  
Control 2 
Page 1 of 

Mfg: 
Modal: 

Cal. Due Date: 
Background: 

COMMENTS 

STATUS: 
. o  

J h T H l N  LIMITS. 

- LIMITS EXCEECE9 
- .  

e P O S I E D  

. .  _ .  

- Radiologiczl Operstions Foreman Review: 
- ,  

.. . 



L .- - - .  
- .  

.- 
. _  . -- 

- - .  

- - -- - FORk'l.1A (Continued) . - ' . 
. .  . .  - 

. _ _  

Page 2 o f  2 
_ .  . .  Control I - 

Page - of- - 
.. - 

RESULTS 

nBLh 
Area 

Posted I Gama . 
mR/h 

Gama 

!asmih 

T o t a l  Posted 
A r e  a 

( Y/N 1 

mrem/h 

Neutron 

mrrmfh 

Total  

:=% 3 
f9.o 
d -0 
0.D 
0.0 

45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54.  
55. 
56 .  
57. 
58. 
59. ' 

60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. .. 

Aa. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
2 4 .  
25. 
26. 
21. 
28. 
.29. 

- 30. 
31. 
32. 
99 

1 3 .  
74. 
75. 
76. -- 

1 

1 1 .  
78. .- 
79 * 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 

- 

33. 
. . 34. 

35. 
. 36. 

. 

-- . - I  

3 1 .  
38. 
39 .  
40. 

. &: 
- 43. 

.- 4 4 .  i-' - 
I -- 



, c 

a 

- l i  
1; 
1; ...... ; .................. 
l i  

. .  

\ +- 
OBSTRUCTIONS 

4 13.7 + 
. .  . . . . . . . . .  . .  . .  

. .  



\ 

n 

/ 

. .. . _ . .  . . . . .  
. .  . . .  .. . .. . 

. .  

"COMPUTER-GENERATED; NO M A N U A L  CHANGES ALLOWED" 

. .~ . . . . - - . . . -- . ... - . . . . _. - . .. 



APPENDIX B 

0 Appendix B contains a copy of EG&G SOP F0.27 (Collection of Floor/Equipment Hot Water 
Snsate Samples). The SOP was developed specifically for the OU15 Phase I RFI/RI, and 
outlines the procedures that were used to collect the hot water rinsate samples. Two Document 
Change Notices were issued as modifications to the original SOP, and are included in this 
appendix. 
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1. 

2. 

0 

3. 

3.1 

PURPOSE 

This Standard Operating Procedure (SOP) describes procedures that will be used for the 
collection of hot water rinsate samples from the Floor/Equipment Hot Water Rinsate 
Sample Collection System developed for the Operable Unit 15 (OU 15) Phase I RCRA 
Facility Investigation/Remedial Investigation (RFI/RI), as described in the Final Phase 
I RFI/RI Work Plan for ODerable Unit 15 Inside Building Closure. 

SCOPE , 

This SOP describes personnel responsibilities and qualifications, sample collection and 
preservation procedures, quality assurance/quality control (QA/QC), and documentation 
requirements that will be used for field data collection activities in order to attain 
acceptable standards of accuracy, comparability, representativeness, and completeness. 

REFERENCES 

Primary References 

The following is a list of references reviewed prior to the writing of this procedure: 

DOE 1987: The Environmental Survev Manual. DOWEH-0053, Volumes 1-4. U.S. 
Department of Energy. August 1987 

Guidance for Conducting Remedial Investigations and Feasibilitv Studies Under 
CERCLA. EPA/540/g-89/004, U.S. Environmental Protection Agency. Interim Final. 
October 1988. 

RCRA Investipation Guidance. U. S. Environmental Protection Agency. Interim Final. 
May 1989. 
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4. 

Test Methods for Evaluating Solid Waste. Physical/Chemical Methods, SW-846. U. S .  
Environmental Protection Agency. November 1986. 

Secondary References 

Related EG&G SOPS cross-referenced by this SOP are as follows: 

0 

0 

0 

0 

a 

The following documents are also referenced by this SOP: 

SOP F0.3, General Equipment Decontamination 
SOP F0.7, Handling of Decontamination Water and Wash Water 
SOP F0.13, Containerization, Preserving, Handling, and Shipping of Soil and 
Water Samples 
SOP FO. 14, Field Data Management 
SOP SW.2, Field Measurement of Surface Water Field Parameters 

Final Phase I RFI/RI Work Plan for Operable Unit 15 Inside Building Closure; 

Site-SDecific Health and Safetv Plan. Implementation of Phase I RFI/RI Work Plan for 
Rockv Flats Plant Operable Unit 15; 

EG&G Health and Safetv Practices; and 

Rockv Flats Plant Environmental Restoration Health and Safetv Program Plan. 

LIMITATIONS AND PRECAUTIONS 

None 
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5. 

6. 

6.1 

PREREQUISITES 

All personnel performing these procedures are required to have appropriate health and 
safety training as specified in the Site-Specific Health and Safety Plan, Implementation 
of Phase I RFI/RI Work Plan for Rockv Flats Plant ODerable Unit 15, the EG&G Health 
and Safety Practices manual and the R o c k  Flats Plant Environmental Restoration Health 
and Safety Propram Plan. In addition, all personnel will read and understand the 
procedures described within this SOP and receive specific training regarding these 
procedures. 

Personnel performing hot water rinsate sample collection activities will be engineers, 
scientists, or field technicians who have completed the required training. Project training 
requirements are listed in the OU 15 Site-Specific Health and Safety Plan. All field 
personnel wil1,also complete training on the procedures described in this SOP and those 
incorporated by reference. 

INSTRUCTIONS 

SamDlinp Method 

The overall objective of this sampling SOP is to meet the performance requirements 
pursuant to the OU 15 Work Plan. The OU 15 Work Plan includes the environmental 
investigation and assessment of six rooms within Buildings 447, 865, 881, and 883. The 
assessment portion of the OU 15 Work Plan includes: 1) qualitative and quantitative 
analysis of floor and equipment surface contamination; 2) analysis of potential migration 
pathways; and 3) evaluation of health and safety risks within the rooms. 

6.1.1 Hot Water Rinsate Sample Collection System 

The hot water rinsate sample collection system designed for use during the OU 15 field 
investigations consists of a series of modular components, which are divided into two 
major groups. The first equipment group is comprised of a spray applicator and vacuum 
head, an interceptor cadreceiver, and associated connecting hoses and fittings. A set of 
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this equipment will be dedicated to each of the Individual Hazardous Substance Sites 
(IHSSs) to be sampled using this system. The second equipment group consists of a hot 
water reservoir and heater, a High Efficiency Particulate Air (HEPA) vacuum unit, an 
activated carbon adsorption unit, and associated connecting hoses and fittings. This 
equipment will be reused for all of the IHSSs to be sampled, since the equipment will 
be remotely positioned. The hot water rinsate sample collection system, which is 
depicted in Figure 1, has the following characteristics and capabilities: 

a The hot water rinsate sample collection system is equipped with an independent 
ground fault circuit interruption (GFCI) device, which is mounted on the system's . 
four-wheel drum cart. The GFCI device will be plugged into the building's 120 
VAC electrical circuit via a three wire (grounded) plug to supply power to the 
system. 

a The hot water source is a self-contained system component with a capacity of 
approximately 12 gallons. The hot water reservoir is equipped with an electric 
heater that heats and maintains the water temperature within the range of 140°F 
to 160°F. The hot water reservoir is plumbed to the spray applicator and vacuum 
component with a hose system that is 75 feet in length. The hot water hose 
connections are "quick-couple'' release types. 

e The hot water spray applicator delivers hot water (140°F to 160°F) at a pressure 
of approximately 90 to 100 psi. 

a The hot water spray applicator and vacuum head component is equipped with a 
spray head which delivers the hot water stream directly in the path of the vacuum 
head collection nozzle. The spray and vacuum ports are mounted together, 
allowing the rinsate to be collected immediately after application. The vacuum 
head component is attached to a smooth bore 1-1/2 inch flexible plastic hose (30 
feet in length), which in turn is attached to the sample collection interceptor 
can/ receiver. 
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The interceptor can/receiver is a bag-lined metal container on a four:wheel caster 
dolly, and has a liquid capacity of five gallons. Hot water rinsate vacuumed from 
the floor is transferred to the interceptor cadreceiver, where samples can then be 
collected. Air exhausted from the interceptor cadreceiver is conveyed by 1-1/2 
inch flexible vacuum hose (45 feet in length) to the HEPA vacuum component. 

The HEPA vacuum unit is outfitted with a HEPA filter cartridge and provides the 
vacuum capacity for the entire system. The HEPA vacuum component is located 
on top of a open-top 55-gallon drum, which provides vapor condensate surge 
capacity and is situated on the four-wheel two-drum cart. A new HEPA filter 
cartridge will be used for each IHSS sampled with the system. 

The second position on the four-wheel drum cart will be occupied by the activated 
carbon adsorption component. Exhausted air from the HEPA component will be 
vented to the activated carbon adsorption component. 

The activated carbon adsorption unit consists of a %-gallon canister filled with 
activated carbon. The carbon canister, which weighs approximately 325 pounds, 
is an air scrubbing, vapor phase carbon adsorption unit, which has low pressure 
drop characteristics (0.5 inches of water) and is of a radial diffusion design. 

6.1.2 Sampling Procedure 

This SOP specifically addresses the following OU 15 sampling activities: 

0 sampling source water; 
0 sampling floor surfaces; 
0 

e 
sampling laboratory equipment surfaces; and 
sampling areas surrounding specific equipment outlined in the OU 15 
Work Plan. 

\ 
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6.1.2.1 Sample Location 

Floor or equipment surface rinsate samples will be collected from each of the six areas 
to'be evaluated, as per the OU 15 Work Plan. Floor areas, as well as areas around 
specific equipment components, will be systematically sampled by the collection of a hot 
water rinsate samples. Field duplicate samples, equipment blanks, and field blank 
samples will be collected from each of the areas to be sampled, as described in Section 
6.3. 

The location from which rinsate samples will be taken are defined and specified in the 
OU 15 Work Plan. The sample location will be entered into the field log and on the 
sample custody sheet at the time of rinsate collection. 

6.1.2.2 Constituents to be Analyzed 

Floor and equipment surface rinsate samples will be analyzed for the constituents listed 
in the OU 15 Work Plan for the respective IHSSs. 

6.1.2.3 Sample Designation 

Surface samples collected from floor areas and designated equipment will be assigned a 
sequential number based on the order in which they are collected. Each location will be 
marked on a facility diagram, measured relative to site structures, and described in a 
designated field book. A block of sample numbers will be assigned by Environmental 
Restoration Sample Management in order to maintain consistency with the Rocky Flats 
Environmental Data System (WEDS) sample numbering system. Typically WEDS 
sample numbers consist of a two digit sample prefix which indicates the sample type, a 
five digit serial number which identifies the sample, and a suffix which identifies the 
contractor collecting the sample. 
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6.1.2.4 Personal Protective Equipment 

Personnel performing the rinsate sample collection will be properly attired with the 
personnel protective equipment (modified Level D, Anti-C, etc.) systems specified in the 
OU 15 Site-Specific Health and Safety Plan. When rinsate sample collection is 
performed in radiologically controlled areas, an EG&G Radiation Protection Technologist 
will assess each entry and exit from the OU 15 Work Plan sample collection areas. 

6.1.2.5 Sample Collection 

Collection of representative rinsate samples after pressurized application requires that a 
reliable SOP be written and implemented. The procedures described in this section will 

-be utilized to collect samples from the rinsate collection interceptor container. For the 
protection of sample integrity, latex gloves must be worn by the samplers at all times 
during the sample collection process. To avoid contaminating the sample, the inside of 
the cap and sample bottle must not be touched nor allowed to touch interceptor container, 
floor or equipment surfaces, and other materials. 

Sample containers will be precleaned or purchased precleaned before use. All 
containers, preservatives, preparation requirements and holding times will conform to 
EPA requirements as listed in Table 2. Additional information on these requirements 
may be found in EG&G SOP F0.13. 

Sampling at each location will be specific to the needs and requirements for that area as 
determined by the OU 15 Work Plan. The full set of parameters listed in Table 1 may 
be modified according to changes in the OU 15 Work Plan and as authorized by Project 
Management. A step by step description of the sampling procedure is provided in the 
following subsections. 

6.1.2.5.1 Prior to each sampling event, weigh the empty rinsate collection system 
liner bag and twist-tie. This weight determination will be used to 
calculate the mass of rinsate collected during each sample collection 
activity. Log the empty liner bag weight on the sample collection form 
(included as Appendix A) and in the field log book. 
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6.1.2.5.2 

6.1.2.5.3 

6.1.2.5.4 

Shut-off power to the vacuum system by flipping the on/off switch to the 
off position and wait five seconds to allow the pressure within the rinsate 
collection system to return to atmospheric. Then remove the top of the 
interceptor container. With the top of the interceptor removed, the sample 
collection bag (liner) will be exposed. Remove the liner bag with the 
rinsate contents. Twist the top of the bag liner until it is sufficiently 
closed to seal the rinsate contents from the ambient room atmosphere and 
Secure it with a twist-tie. 

Weigh the rinsate sample bag liner with the collected liquid and enter 
weight on sample log sheet. Subtract the empty weight of the bag liner 
from the combined weight to determine the weight of the collected liquid 
rinsate sample and log in sample log sheet. The weight of the rinsate 
sample can then be used to determine an approximate volume of liquid 
collected. 

Sample collection will require two people to perform the task. The 
volatile organic compound (VOC) and semi-VOC samples will be 
collected first. The rinsate sample bag liner is equipped with a valve 
assembly that will allow for liquid sample transfer to the appropriate 
sample collection container, as specified in EG&G SOP F0.13. 

One person will hold the rinsate sample collection bag liner and operate 
the valve assembly. The second person will manipulate the sample 
containers for the purpose of sample collection by removing the cap of the 
specified container and placing the container under the valve assembly. 

/ Open the valve assembly and allow the liquid to fill the sample container. 
Hold the bottle in one hand and the cap in the other, right side up (threads 
down), while collecting the sample. Close the valve when the sample 
container is full. If the cap liner or septum has a tendency to fall out of 
the cap, the cap and linedseptum should be placed on a sheet of plastic 
with the thread side down. If the inside of the sample container or lid are 
touched or otherwise contaminated, they must be replaced. After 
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6.1.2.5.5 

6.1.2.5.6 

6.1.2.5.7 

6.1.2.5.8 

6.1.3 

collecting the sample, preserve and prepare the sample, replace the cap, 
apply a tamper-proof seal, place the bottle in a plastic bag, and store in 
a cooler at 4°C using blue ice sealed in plastic bags. 

Place the sample beaker underneath the valve assembly, and open it to 
allow the liquid to fill the beaker. Close the valve when the beaker is 
full. Measure the pH, temperature, and conductivity (specific 
conductance) of the water in accordance with EG&G SOP SW.2. Record 
these values, as well as the time the sample was taken on the rinsate 
collection sample log sheet. 

Collect the remaining samples in the order specified in Table 1 using the 
same procedure described in Section 6.1.2.5.4. 

Record any unusual observations about the liquid during sampling 
procedures, such as color or odor; record the time the sampling period 
occurred and the time sampling was concluded. 

Complete all chain of custody forms and documentation at the time the 
samples are collected in accordance with the requirements of EG&G SOP 
FO. 13 and the O U  15 Work Plan. 

Management of OU 15 Waste and Residuals 

Waste and residuals generated as part of the hot water rinsate sampling process will be 
packaged and managed according to the procedures established by the individual 
buildings where the sampling activities are being conducted. The wastes and residuals 
generated from the hot water rinsate sampling activities are expected to include used 
personal protective equipment, excess hot water rinsate, used rinsate collection liner bags 
and potentially contaminated sampling equipment. The solid form wastes will be 
managed in accordance with direction from EG&G Waste Technical Support. The 
storage and/or disposal options for these wastes are based on whether the wastes are 
radioactively contaminated and whether they are saturated with rinse water. In 
accordance with direction from EG&G Waste Technical Support, the liquid form wastes 
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Equipment, including field instrumentation and non-dedicated hoses, will be 
decontaminated after each .area/room sampling effort. Decontamination procedures are 
presented in Sections 5.5 and 5.6 of EG&G SOP F0.3.  

6.3 

will initially be stored in 55-gallon bung drums labelled "characterization pending upon 
results of analysis." These liquid wastes will be managed based on the analytical results 
from the rinsate samples, once they are received. 

Excess rinsate liquid will be transferred from the collection liner bags to a 55-gallon 
bung drum in a manner similar to the sample collection procedure described in Section 
6.1.2.5.4. One person will hold the rinsate sample collection bag liner and operate the 
valve assembly. The second person will manipulate the position of the bag and align it 
with the bung opening on the drum. A funnel will be used to direct the liquid flow into 
the drum. Once the valve assembly and bung opening are properly aligned, the valve 
assembly should be opened to allow the liquid to flow into the drum. 

Decontamination 

Oualitv Assurance/Oualitv Control 

QC samples for the floor/equipment hot water rinsate sampling fall into four categories: 

Hot Water Source (prior to being used for rinsate generation) 

Sample Duplicate 

Equipment Blank 

Trip Blank 

EG&G SOP F0.13 describes the general handling of samples. The OU 15 Work Plan 
specifies sample frequencies. Sample collection procedures will be the same as those 
described in Section 6.1 of this SOP for source water, equipment blank and duplicate 
samples. 
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Hot water source samples will be collected by field personnel to measure the quality of 
the water used to generate the hot water rinsate. Field personnel will collect these 
samples directly from the fresh water source each time the hot water rinsate system is 
filled with fresh water, using the same preservatives and types of containers required for 
the floor/equipment surface samples. 

Duplicate samples will be used as a relative measure of the precision of the sample 
collection process. Field personnel will collect these samples at the same time, using the 
Same procedures, equipment, preservatives and types of containers required for the 
floor/equipment surface samples. 

Field personnel will collect equipment blanks from final decontamination rinsate to 
evaluate the success of their decontamination efforts on non-dedicated sampling 
equipment. Field personnel will obtain these samples by rinsing cleaned equipment with 
distilled water prior to Ample collection, and placing the rinsate in the appropriate 
sample containers using the same preservatives required for the floor/equipment surface 
samples. 

Trip blanks consisting of deionized water will be prepared by a laboratory technician and 
will accompany each shipment of water samples sent for volatile organic analysis. Field 
personnel will package and store these samples with the group of samples with which 
they are associated. Analysis of the trip blanks will serve to identify the migration of 
volatile organics or other problems associated with shipment, handling or storage of 
samples. 
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7. DISPOSITION 

A permanent record of the implementation of this SOP will be kept by documenting field 
(room/area) observations and data on the source of hot water, volume of hot water used, 
volume of rinsate sample collected, and parameters for which the sample was collected. 
All information will be entered on the hot water rinsate sampling log sheet. Observations 
and data will be recorded with black waterproof ink. Field logbooks and daily log sheets 
for sampling will be utilized to summarize the daily field (room/area) activities and to 
document project information not required by field forms. Initials of the individual 
entering the information onto the form(s) shall be written next to each entry as it is 
made. All field documentation will be transferred to EG&G on a weekly basis during 

I the conduct of the field investigations. Documentation of field personnel training will 
be maintained as described in the OU 15 Site-Specific Health and Safety Plan. 
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1. 
2. 
3. 
4. 
5 .  
6. 

TABLE 1 
SAMPLE PARAME'ERS AND ORDER OF FIELD COLLECTION 

VOC'S 
Semi VOC's 
Radionuclide Screen 
Metals (dissolved) 
Cyanide 
Radionuclides (dissolved) 
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TABLE 2 
CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

Parameter Container Preservative 

TCL VOCs 2 glass 40-ml vials Cool, 4°C"); 
w/Teflon-lined 
silicon rubber septum 

HCL to pH < 2 

TCL BNA Glass-Amber@)/l' x 1 L Cool, 4°C 
(S emi-VOCs) 

Radionuclide Glass/l x 125 ml HNO, to pH < 2 
Screen 

TAL Metals Polyethylene/l x 500 ml Filter"); HNO, to pH < 2; 
(dissolved) Cool, 4°C 

Cool, 4°C 
Cyanide Polyethylene/l x 1 L NaOH to pH > 12('); 

Radionuclides Polyethylene/2 x 1 G 
(dissolved) 

Filter"); HNO, to pH < 2 

Holding Time 
IDavs) 

7 days 
14 days 

7 days until 
extraction, 
40 days after 
extraction . 

180 days 

180 days@) 

14 days 

180 days 

(a) 

@) 

(e) 

(4 
(4 

Add 0.008% sodium thiosulfate (N+S,O,) in the presence of residual chlorine. 
Container requirement is for any or dl of the parameters given. 
A 0.45-micron filtering apparatus will be used. 
Holding time for mercury is 28 days. 
Use ascorbic acid only if the sample contains residual chlorine. Test a drip of sample with 
potassium iodine-starch test paper; blue color indicates need for treatment. Add ascorbic acid, 
a few crystals at a time, until a drop of sample produces no color on the indicator paper, then 
add an additional 0.6 g of ascorbic acid for each liter of sample volume. 



COLLECTION OF FLOOREQUIPMENT RINSATE SAMPLES 

EG&G ROCKY FLATS PLANT Manual: 
Procedure Number: 
Page: 
Effective Date: 

Category 3 Organization: 

4-Bol-ER-OPS 
F0.27, Rev. 0 1 

17 of 19 
July 23, 1993 

ERM 

TABLE 3 
HOT WATER RINSATE FIELD QC SAMPLE FREQUENCY 

Sample Type 

Duplicates' 

Field Preservation 
Blanks 

Equipment Rinsate 
Blanks* 

Trip Blanks 

Type of Analysis Frequency 

Organics 1/10 
Radionuclides 1/10 
Inorganics 1/10 

Organics 
Radionuclides 
Inorganics 

NA 
NR 
NR 

Organics 
Radionuclides 
Inorganics 

1 /20 
1/20 

~ 1/20 

Organics 
Radionuclides 
Inorganics 

NA = Not Applicable 
N R =  Not Required 
1/10 = one QC sample per ten samples collected 

Duplicate samples will be collected at a minimum of 1/10 or once per day of 
sampling, whichever is more frequent. 
Equipment rinsate blanks will be collected at a minimum of 1/20 or once per day 
of sampling, whichever is more frequent. 

1 

2 
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HOT WATER RJNSATE SAMPLING LOG SHEET 
/ 

Temp Conductance 
Time (Celsius) (microSlcm) Water Description 1 . ' .  I 

OBSERVATIONS 



APPENDIX C 

Appendix C contains copies of the hot water rinsate sampling log sheets completed during the 
OU15 Phase I RFI/FU field investigations. The information presented on the log sheets, which 
includes sample field parameters and observations, was collected in accordance with the 
requirements of EG&G SOP F0.27 (Collection of FloodEquipment Hot Water Rinsate 
Samples). The blank log sheet form is included as 'Appendix A in EG&G SOP F0.27. 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMFLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

15 Date 0 8 / ~  /95 
N h  Time (99 : 45 

B t a b B B I ,  - M a l  
Sample Number 

hl/A Water Source Sample 
Number EJ / A  Liner Bag & Rinsate 

Weight 

Time 
Conductance 
(microS/cm) 7 (Celsius) Water Description 

OBSERVATIONS 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

15 Date 08 /@/93 
MIA Time 13:3Z 

z H 5 s  211, 88rzlI I 
0.15 R9 Liner Bag Weight s' o'OoZe Empty 

10.85 Liner Bag & Rinsate auoooo ER' Weight 

FIELD MEASUREMENTS 

Temp 
Time (Celsius) 

Conductance 
PH (microS/cm) 

OBSERVATIONS 

Water Description 
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ROCKY FLATS PLANT 

HOT WATER RINSATE SAhWLING LOG SHEET 

Operable Unit Number 

Treatment System 

15 Date Oslo9 193 
hJ/A Time 13 :33 

Sample Location I z w s  7 1 1 ,  0E3rz111 
I 

Sample Number Liner Bag Weight 
Bv mm3re Empty 0.15kq - 
B u'OoO I lZ R Water Source Sample 

Number 

FIELD MEASUREMENTS 

Liner Bag & Rinsate 
Weight 

Time 
Temp Conductance 

(Celsius) I PH I (microS/cm) 

I 3  33 

Water Description 

OBSERVATIONS 



APPENDJX 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

15 
N J A  

Operable Unit Number 

Treatment System 
Date a d o 9  t9-s 

1,s : 01 Time 

Sample Location 

3 U  -04ER 

N/A 

Sample Number 
lu I A  
PJ I A  

Liner Bag Weight 
Empty 

Liner Bag & Rinsate 
Weight 

Water Source Sample 
Number 

Time 
Temp 

(Celsius) PH 
Conductabce 
(microS/cm) Water Description 



Operable Unit Number 

Treatment System 

Sample Location 

15 Date 08 /I\ I J3 
rsA Time 13;OS 

a s s  21 I *;&r 88127112 
I I 

W00006e Sample Number 

FIELD MEASUREMENTS 

Liner Bag Weight 
Empty 

Time 

*u ~ ~ f _ ~  
Water Source Sample 
Number 

Temp 
(Celsius) 

~ 6 ~ 0  O 

-9.61 Icy LinerBag & Rinsate 
Weight 

PH 

9.0 

Conductance 
(microS/cm) 

165. 1 . 

Water DescriDtion 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

15 Date O B h h  
hA Time E t 9  

Sample Location I ~ f ) S S 2 1 1  !+hm eerar 3 
I I 

Sample Number 

Water Source Sample 
Number 

Liner Bag Weight 
BV0000847 Empty - 

I%SO ICG Bv 0-0 I Liner Bag & Wsate 
Weight 

Time (Celsius) PH 

FIELD MEASUREMENTS 

Conductance 
(microS/cm) Water Descriution 

. OBSERVATIONS 

\ 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

1 5  Date 99/rl/23 
Time IS=] 9 

Z l + S S ~ l J  Fk%m A8 I211 3 

Bu-- 
B'*OaO' Ft> 

Sample Number 

Water Source Sample 
Number 

0. 10 9 Liner Bag Weight 
Empty . 
Liner Bag & Rinsate 
Weight 

Time 

1 5 2 1 9  

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 

26-lo 8.9 Z1.8 W \ \ t y  0% J of 
Cfl 

=zr8 bfcraS& 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

on,' Date b 0 / W 3  08/6 9s 
MA Time //@& 

. Z H D  /7@ 8 8/ /'3r 81 
Liner Bag Weight 

QLV by Bu-l..€R Empty 

Water Source Sample 
Number 

FIELD MEASUREMENTS 

Liner Bag & Rinsate 
/ L Z 6  k? 

Temp 
Time (Celsius) 

Conductance 
(rnicroS/cm) I Water Description PH 

OBSERVATIONS 
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ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

oo/q Date o 816 93 
N.4 Time /wig 

ZHSJ /YB 08//78/ 
Liner Bag Weight 

B)fa70 /Ztw Empty d e / ?  kA-- 
k?a 0 OOo /E6 Weight K24 /4-+ 

Liner Bag & Rirtsate 

Time 

//q7 

Conductance 
(microS/cm) 

Temp 
(Celsius) PH 

mJ 6#4 
Water Description 

\ 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Water Source Sample 
Number 

Operable Unit Number 

/ycA 
Liner Bag & Rinsate 
Weight BCi/booc 1b-R 

~~ 

Treatment System 

Time 

/I 37 

Sample Location 

Temp 
(Celsius) 

a a  9 

~ 

Sample Number 

PH 

8- 1 

I I r -  

Conductance 
(microS/cm) Water Description 

3.1 /tlS/cm C & J w  w4- 

I 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 
OW6 9 3  6W5 Date 

04 Time /3y# 

Sample Number 

Water Source Sample 
Number 

Liner Bag & Rinsate 
BYOOQO/tr 'R Weight 

Time 
Conductance 
(microS/cm) 

J 3 9 3  
Water Description (Celsius) 

zw 
PH 

8*4 

OBSERVATIONS 
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ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

\ 

~ 

d t r i  Date 68/643 
*/A Time /446 
Z&Ss / 7  8 88 / /  78 3 

&9 k$7- 
Liner Bag Weight 

BGccrSaK€fl Empty 

B@OOOO/E< Weight 1 3 - 9 0  kq Liner Bag & &sate 

X.3’ 

~~ 

Time 

4.4 

\ 

1443 

7 (Celsius) 

, 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 
15 Date o w 7  93 

Time 

Sample Location 

Sample Number 

~ 

r*ss a j L  
Liner Bag Weight I Hmo’FE’ I Empty 

Water Source Sample 
Number 23.16 hf 5& 

Liner Bag & Rinsate 
84moc/&R Weight 

Time 

i l 2 8  

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 

2 2 8  6 4  24 f z  B e / -  T ~ F  b;J 
=a w hfCd/m &&e 
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HOT WATER RINSATE SAMF’LING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

/< Date @ B e 4 3  
/t//4 Time 

SB/%/F./ 
Liner Bag Weight 

8 4 bo0 1-p Empty 6 9 . 4  k 
Liner Bag & Rinsate z a .  1 6  t t J  

B 4 60 00 &R Weight 

Time 
Temp 

(Celsius) 
2% 8 

FIELD MEASUREMENTS 

Conductance 
(microS/cm) Water Description 

OBSERVATIONS 
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ROCKY FLATS P L m  

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

/q Date @/7?3 
F’4 Time /2!r/ 

8 9 / a&/ Cus 317 
m7 Liner Bag Weight 

&‘W&R Empty &+ ,; 
Liner Bag & Rinsate 

P , S 7 / u C b  W W !  Weight H A  

Time (Celsius) 
Conductance 
(microS/cm) 

4 OOCb hj/C)1 
‘= 6 rn~5/m 

PH Water Description 

/4R busfen 

~~ ~~ 

OBSERVATIONS 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Conductance 
(microS/cm) 

~~ 

ODerable Unit Number 

Water DescnDtion 

Treatment System 

Sarnde Location 

Temp 
(Celsius) 

22.3 

Sample Number 

PH 
fz. 3. 

Water Source Sample 
Number 

Time 

15- Date 0s f993 
&,A Time / 4 /0  

I I 

OBSERVATIONS 



a 

0 

Operable Unit Number 

Treatment System 

APPENDIX A 
ROChT FLATS PLAW 

HOT WATER RINSATE SAMPLING LOG SHEET 

/5 Date 

N / b  Time IO: O n  
Sample Location 

- 

883180 I 
Sample Number 

Time 

Water Source Sample 
Number 

Temp 
(Celsius) PH 

Liner Bag & Rinsate I Weight 

Conductance 
(microS/cm) Water Description 

OBSERVATIONS 

I 4 



APPENDIX A 
ROCKY FLATS PLANT 

, . HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

IS Date 69/61 123 
rJ (6 Time le: 4s 

a83I00 I 
Sample Number 

Water Source Sample 
Number 

Time 

m z , &  Liner Bag Weight 
Empty 

J 9-  75 K q  Buds 22w Liner Bag & Rinsate 
Weight 

FIELD MEASUREMENTS 

Conductance 
(microSlcm) Water Description 

OBSERVATIONS 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

15 Date c19 /$61[93 
I $ &  Time rz:+5 - 

883lrn t 

Time 
Temp 

(Celsius) 

Jz-*45 

Conductance 
PH (microS/cm) Water Description 

OBSERVATIONS 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

15 Date 09/01 I93 
I A  Time l3:20 

Sample Location I $93 180 I 

dip! 
Water Source Sample 
Number 

Sample Number 

N M  Liner Bag & Rinsate 
Weight 

Conductance 
(microS/cm) Time 

e:26 
Water Description 

Temp 
(Celsius) 

Zz&" 
PH 

6.0 

I 

OBSERVATIONS 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

J 5  Date n - 9 h  1 - D  
lJ /A Time mqe 

Sample Number Liner Bag Weight B L J ~  0 0 2  6 SP, Empty 
I 

4 
FIELD MEASUREMENTS 

Water Source Sample 
Number 

Liner Bag & Rinsate 
8 ~ 0 0 0 ~  bE Weight 

Conductance 
(microS/crn) Time 

13:& 

OBSERVATIONS 

Temp 
(Celsius) PH 

7.7 
Water Description 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Treatment System 

Sample Location 

d /A Time m:04 
8S31803 

I 

W-7ER 
wDa Water Source Sample 

Number 

Sample Number 
0.16 & Liner Bag Weight 

Empty 

Liner Bag & &sate 
Weight Zl.+b 

Time 

FIELD MEASUREMENTS 

Temp 
(Celsius) 

20 .3 

OBSERVATIONS 

Conductance 
(microS/cm) Water Description 



APPENDIX A 
ROCKY FLATS PLANT 

HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

9 3  1s Date 

Time IO:& 
8031-3: 

I 

Sample Number Liner Bag Weight 
8 0 ~ ~ ~ I P  Empty 0- [ 6 b  

c 

FIELD MEASUREMENTS 

Water Source Sample 
Number Q ~ ~ ~ Z ~  Liner Bag & Rinsate 

Weight 

Time 

lo:* 

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 

6- 1 -= fi\kskh rurb;d 203 

= 278 hidaJ L 
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HOT WATER RINSATE SAMPLING LOG SHEET 

Conductance 
(microS/cm) 

Operable Unit Number 

Water Description 

Treatment System 

Sample Location 
~ ~~~ 

Sample Number 

Water Source Sample 
Number 

Liner Bag & Rinsate I Weight 

~ 

Time 

10:- 

~ ~~ 

Temp 
(Celsius) 

7 . 9  

I 

OBSERVATIONS 
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0 

ROCh71 FLATS PLANT 
HOT WATER RINSATE SAMPLING LOG SHEET 

Operable Unit Number 15 Date 09 
Treatment System rs /I4 Time J%b 
Sample Location 

I I 

Sample Number Liner Bag Weight & ) m o E R  Empty 
I 

I I I 

1 3 . e  K 2  Water Source Sample 
Number 

Liner Bag & Rinsate 

FIELD MEASUREMENTS 

14 :la 
(Celsius) PH 

Conductance 
(microS/cm) Water Description 

OBSERVATIONS 



a 

0 

Operable Unit Number 

Treatment System 

Sample Location 

ROChT FLATS PLAiT 
HOT WATER RNSATE SAMPLNG LOG SHEET 

i5 Date 0 9 h  193 
/t4 Time O J S J  

(D 865,791 ) 81dq 86S, R a m  J+S 
I 

Temp 
(Celsius) 

23.4: 

Flld Liner Bag Weight 
Empty 

Sample Number 

Conductance 
PH (microS/cm) Water Description 

8.6 ;te,b3bllrl9, 
4 s / s / 9 3  

Water Source Sample 
Number 

Liner Bag & Rinsate I Weight 

Ti me 

FIELD MEASUREMENTS 

OBSERVATIONS 

r 



ROCh?' FLATS PLAiiT 
HOT WATER RINSATE SAiClPLNG LOG SHEET 

Operable Unit Number 

Sample Location 

Treatment System 
I 9  Date 6 9  /IS193 
N j j q  Time 10.'+5 

8651 79 Z 

s' s0033e Sample Number 

BUw3'ER Water Source Sample 
Number 

- 
FIELD MEASUREMENTS 

Liner Bag Weight 
Empty 

Y 

Liner Bag & Rinsate 
Weight 1649 Ice, 

Time 

OBSERVATIONS 

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 



ROChT FLATS PLAiT 
HOT WATER RNSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

I5 Date 09/6 193 
hl /A Time fO:* 
865179 7 

Sample Number 

Water Source Sample 
Number 

0.1 8b Liner Bag Weight f lu o o o y m  Empty 

Time (Celsius) 

B uocO3z €R / 6 *  09 19 Liner Bag & Rinsate 
Weight 

FIELD MEASUREMENTS 
1 I 

Conductance 
PH (microS/cm) Water Description 

OBSERVATIONS 

I 
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ROChT FLATS P L A T  
HOT WATER RINSATE SAMPLING LOG SHEET 

1s Date Operable Unit Number 

Treatment System 
03 JIS 

f I :  lo 

Sample Number I 8 d m 5 e  Liner Bag Weight 
Empty 

Water Source Sample 
Number 

Liner Bag & Rinsate 
Weight 

Time (Celsius) 

FIELD MEASUREMENTS 

Conductance 
PH I (microS/cm) I Water Description 

OBSERVATIONS 



ROChT FLATS PLAiT 
HOT WATER RNSATE SAMPLNG LOG SHEET 

Sample Number 

Water Source Sample 
Number 

Operable Unit Number 15 Date 

Treatment System t4 1A ,Time 13:)s 
Sample Location %SI79 f 

I I 

Liner Bag Wright 
& 00636eK Empty 0. 18 IC9 

Liner Bag & Rinsate sv -3' a Weight 9. 27 1<q 

Time 

FIELD MEASUREMENTS 

Temp 
(Celsius) PH 

Conductance 
(microSlcm) Water Description 

OBSERVATIONS 



e 

a 

Operable Unit Number 

Treatment System 

Sample Location 

ROChT FLATS PLANT 
HOT WATER RINSATE SAMPLNG LOG SHEET 

/5 Date 

N / 4  Time I + :Ca 
- 651793 

I 

Sample Number Liner Bag Weight 3vm037Ez Empty 

4 326.K Water Source Sample 
Number 

FIELD MEASUREMENTS 

Liner Bag & Rinsate 
Weight 

PH 

8.4 

Conductance 
(microS/cm) 

OBSERVATIONS 

Water Description 



ROChY FLATS P L A X  
HOT WATER RINSATE SXhlPLNG LOG SHEET 

Sample Location Rr .50l; &cas&& TerC .< I INK 
Sample Number 

FIELD MEASUREMENTS 

/ A  Liner Bag Weight 
s m ! > g E  Empty 

Time 

0 Y : d  

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 

17.5 7.2 -11 IhiIIiS/t,, Clear 
5 I D  Pica& 
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ROChY FLATS PLA\T 
HOT WATER RNSATE SAhfPLNG LOG SHEET 

\ 

Operable Unit Number 

Treatment System 

Sample Location 

e 

a 

I 
09.- 5 3  i 

447- J I 

15 Date 

bJ /A Time 

I 

Sample Number 

Water Source Sample 
Number 

Liner Bag Weight 
~ ~ o o o * ~  Empty - 
$u Om33 29.07 & Liner Bag & Rinsate 

Weight 

FIELD MEASUREMENTS It 
Conductance 
(microS/cm) 

Temp 
Time (Czlsius) Water Description PH 

8 -5 

I I 
OBSERVATIONS II 

L 

I 
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ROChT .FLATS PLAiiT 
HOT WATER RINSATE SAMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

15 Date lo//! 193 
P f P  Time 5 3  
e7 Z W  / 

0.17 4 Liner Bag Weight 
B v a i s  Empty 

B u m 3 9  @ Weight 24.07 
Liner Bag & Rinsate 

Time 
Temp 

(Celsius) PH 

OBSERVATIONS 

Conductance 
(microSIcm) 

~ ~~~ 

Water Descriution 



ROCh?' FLATS PLAiiT 
HOT WATER RNSATE SAhZPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

e 
1s Date l a / l I  193 

10 : .35 tJ fA Time 

44?2D+ t 
I 

l P  Water Source Sample 
Number 

Sample Number 

Wt! Liner Bag & Rinsate 
Weight 

Conductance 
(microS/cm) 

OBSERVATIONS 

Water Description 



ROChT FLATS PLX\T 
HOT WATER RNSATE SXMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

15 Date /o / ( I  1 9 3  
N A  Time 

4 4720 4 2 
Sample Number Liner Bag Weight CJ 43sZ, Empty 

FIELD MEASUREMEXTS 

Temp Conductance 
Time (Czlsius) (rnicroS/cm) Water Description 

Water Source Sample 
Number 

OBSEXVXTIONS 

1 I ,  4.5 k9 Liner Bag & Rinsate ooo 039 Gg Weight 



. .  . . . .. . . .. . _. - . -. . 

Operable Unit Number 

Treatment System 

Sample Location 

ROChT FLATS PLAhT 
HOT WATER RNSATE SAMPLING LOG SHEET 

15 Date ;o AI 193 
EJl A Time 13 -ys 
94-7 a343 

Sample Number 1 0-18 Liner Bag Weight 

r 
Bvooo*m Empty 

I - 
60 ' O3 39* Water Source Sample 

Number 

Time (Celsius) 

i2.21 
Liner Bag & Rinsate 
Weight 

PH 
Conductance 
(microSlcm) 

-7.Y 

Water Description 

OBSERVATIONS 



ROChT FLATS PLXIhT 
HOT WATER RNSATE ShirZPLNG L O G  SHEET 

Operable Unit Number 

Treatment System 
is Date 1 (b /!I 1-99 
N /A Time l q  2 s  

Temp Conductance 
Time (Celsius) PH (microS/crn) 

&z5 24.3 7. 6 - 198 pl\k/ 
cfi 

Sample Number 

Water Description 

/ jurb 

OBSERVATIONS 



R O C k T  FLXTS PLQT 
HOT FVATER RNSXTE SXBPLLVG LOG SHEET 

15 - I Date ;i 

1497204-5 ! 

N I A  1 
/I 

Operable Umt Numkr  

I Time 

I /  

Tresment System I 
Sample Location 

Time 

F A  L AMP c G- I/ 
‘I 

j j 
, 
I 
I 

I 
I 
I 

I 
I 



HOT 

I 

I 
I ! 

ROChT FLATS PLX';T 
WATER RLYSATE SAMPLCI;G LOG 

Sample Number 

1 l 6 . 9 z b ~  
Water Source Sampie 
Yumber 

Liner Bag & Rinsate 

FIELD SIEASUREMENTS 1 Temp 
Time (Czisius) PH 

Conductance 
(microSicm) Water Description 

'cr; \. 

. _- . . . . . - 



ROChT FLATS PLX\T 
HOT WATER RINSATE SAAIPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

1s Date 11 109 1-73 
IO: zy /v /A Time 

44-7 3 04-5 
Sample Number 

Conductance 
.(microS/cm) 

Water Source Sample 
Number 

Water Description 

Liner Bag & Rinsate 
Weight 

~~~ ~~ 

FIELD MEASUREMENTS 

Time (Celsius) PH 

OBSEXVATIONS 



~ _. . . . - - --+.ppE-wfi--* -___ . - ... . _ _  _ _ _  _ _ _ _  
R0Ch-I’ FLATS PLxI\;T 

HOT WATER RNSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

15 Date I1 103193 
rsl-4 Time 1 k3c3 
-7ea4-6 

h r V B a g  Weight 

Liner Bag & Rinsate 

0.19kq 
I 

13 v m x +  Weight 12-70 l<S 

Time (Celsius) PH 

7.7 

Conductance 
(rnicroSlcm) 

OBSEXVXTIONS 

Water Description 



' ROChT FIATS PLxI';T 
HOT WATER RINSATE SAMPLING LOG SHEET 

Temp Conductance 

Z 6 e b  6.8 0.670 s \ i  BlaclC 
I 

b - 67dnIm5 

Operable Unit Number is Date 

Treatment System N M  Time 

Sample Location 4p7204-7 

0.18 ICY) Sample Number Liner Bag Weight 
-1- Empty - 

1.60- I Weight I 5.61 IQI 
Liner Bag & Rinsate Water Source Sample 

Number 
v 

FIELD MEASUREMENTS 

OBSERVATIONS 



ROChT FLATS PL&\T 
HOT WATER RNSATE SAicOPLNG LOG SHEET 

Operable Unit Number 

Treatment System 
J5 Date Of 127 194 
/A Time 09 :50 

Sample Number 

Water Source Sample 
Number 

FIELD MEASUREMENTS 

50-6~ Liner Bag Weight 
Empty 

Q . @ z K 4  Liner Bag & Rinsate 
hl/A Weight 

Time (Celsius) PH 

6 . 9  

Conductance 
(microS/cm) 

E-4 "WS/ 
Cfl 

OBSERVATIONS 

Water Description 



- .. _ _  . --AppE>Bm.** -.- -- ---.- -- . - .  . -. .. . - -  

R O C h T  FLATS PL&\T 
HOT WATER RCU’SATE SAZIfF’LTXG LOG SHEET 

Treatment System 

Sample Location 

Sample Number 

Water Source Sampie 
Number 

I 

h) /A I Time I l 0 : E  I 
S W N R  I 

I 0.13 
Liner Bag Weight 
Empty 

8 u m 4 C R  
Liner Bag & Rinsate 

drA Weight 

Time 
Conductance 
(microS/cm) PH 

Temp 
(Celsius) Water Description 

234 *c 

!I OBSEXVXTIONS 

it 



ROChT FLATS PLX3T 
HOT WATER RIMATE SXivCPLXXG LOG SHEET 

I I 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

FIELD MEASUREMENTS I1 
Time (Celsius) 11 Conductance 

(microSlcm) Water Description 

i 
I 

OBSE3VXTION.S 

I 
I 
i 
I 
I 

I I 



ROChT FLATS P L A i  
HOT WATER RINSATE SAMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Date 

A) / A  Time io:  05 
f3531zr7 I 

I l 

Sample Number 

Liner Bag & Rinsate 
Weight 

Water Source. Sample 
Number 

0. @ 9 sum&-- Liner Bag Weight 
Empty 

FIELD MEASUREMENTS 

Time 

10:05 

Temp Conductance 
(Celsius) PH (microS/cm) Water Description 

21. 7. I 134.1 d1;5/ &e 
C F I  

=3+1 



ROChT FLATS PLAIT 
HOT WATER RNSATE SAMPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

IS Date 

NIA Time r0:os 
8A. I  zr 7 1 

E 3 v o o m e  Sample Number 

s>e'lbd 0 Water Source Sample 
Number 

Time 

, O D @ +  

7 . 0 7 9  

Liner Bag Weight 
Empty 

L 

Liner Bag & Rinsate 
Weight 

\ 

Temp Conductance 
(Celsius) PH (rnicroS/cm) 

OBSERVATIONS 

Water Description 



ROChT FLATS PLANT 
HOT WATER RINSATE SAhIPLING LOG SHEET 

Water Source Sample 
Number ,I 8.30 ky D &) kd & 0 Liner Bag & Rinsate 

Weight 

Sample Location I &@/I781 
Samplz Number 

FIELD MEASUREMENTS 

Time 

/O .’ 05 
Temp Conductance 

(Celsius) I PH I (microS/cm) Water Description 



- . __ - **p€yj-Jm-A - . - - - - - 

ROChT FLATS PLA\T 
I - 

a 

Operable Unit Number 

Treatment System 

Sample Location 

I 5  Date I o& /q 194 
f4 /14 I Time IO:  o s  

881 138) 
I 

Sample Number 

Water Source Sample DC&) / I t &  
1 wa359 e 

Number 

FIELD MEASUREMENTS 

0. 105 Liner Bag Weight 
Empty 

Liner Bag & Rinsate 
,- 

Weight 43.30 Ky 

Time 
Temp 

(Celsius) 
Conductance 

PH I (microS/cm) I Water DescnDtion 

OBSERVATIONS 



-+-pPE>W-A - . - - -- - . . - - -_____ - _ _ -  -_  -- 

ROChT FLATS PLxlXT 
HOT WATER R N S A T E  SAblPLNG LOG SHEET 

B U o m O G e  
kC! &a 

Operable Unit Number 

/t) 

NIh 

Liner Bag Weight 
Empty 

r -  

Liner Bag & Rinsate 
Weight 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

Time 

10 :zf 

Temp 
(Celsius) 

20 a 
PH 

9 . 1  

Conductance 
(microS/cml 

OBSERVATIONS 

\ 



___ . -- ---- -+JpE\m-A - . -  - - - - -  --. . --. - 

ROChT FLATS PLAiT 
HOT WATER RNSATE SAMPLING LOG SHEET 

Sample Location 5WzlI 1 
I 

Sample Number 

Water Source Sample 
Number 

FIELD MEASUREMENTS 

gdoo od, e Liner Bag Weight 
f=2b Empty 

.666 4 DJ&lM Liner Bag & Rinsate 
&LO Weight 

Time 
Conductance 
(microS/cm) 

13 :00 
Water Description 7 (Czlsius) 

I 

OBSERVATIONS 



ROCh?' FLATS PLAbT 
HOT WATER RNSATE SAMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

15 Date 

rJ / A  Time 1 0 . .  IS 
m-5179 1 

0.18 (9 
# Liner Bag Weight 

B u m  Empty 

4.73 (y D;sfr.l led Liner Bag & Rinsate 
H e 0  Weight 

Conductance 
(microSIcm) I 

OBSERVATIONS 

Water Descriution 



---. - -T+fPE>m-A . .. -. . - . - _ _  __ -. _ _  - .. . - - __ . . 
ROChT FLATS PLxl'iT 

HOT WATER RNSATE SXhlPLNG L O G  SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

a 

0 

J5 Date I bbfa3Js+ 
t u p  I Time lo= 15 
&5179J 

I 

Number 

Sample Number 

f lzo Weight ./4.73 k7 
FIELD MEASUREMEXTS 

Time (Celsius) 
Conductance 
(microS/cm) Water Description 

OBSERVATIONS 



ROChT FLATS PLANT 
HOT WATER RLVSATE SXhlPLING LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

/5 Date I 0 6 f z d +  
IJ / A  I Time I w o o  . .  883180 I 

Sample Number 

I 

Water Source Sample 
Number 

Liner Bag Weight 8 UOQQ6-R Empty 

D;s+; flL4 8 ' h  ky Liner Bag & Rinsate H A  Weight 

Temp 
Time (Celsius) 

\ \LOO Z q - 9  

Conductance 
PH (rmcroSlcrn) Water Descnption 

9.3 *oa r+j,\\;s CL@K 

4 n;abq</J3 

kr(, 



ROCKY FLATS PLAiT 
HOT WATER RINSATE SAiMPLNG LOG SHEET 

Operable Unit Number 

Treatment System 

Sample Location 

Sample Number 

Water Source Sample 
Number 

. 

15 Date 

rJ / A  Time / I :  00 

8. 17 kd 3 uooo 66cR Liner Bag Weight 
Empty 

8 . 0 7 9  pisf.; W d  Liner Bag & Rinsate HZ 0 Weight 

Temp Conductance 
Ti,, (Celsius) PH (microS/cm) 

OBSERVATIONS 

Water Description 

I 



APPENDIX D 

0 Appendix D contains copies of the Chain-of-Custody forms (COCs) completed for the hot water 
rinsate samples collected during the OU15 Phase I RFI/RI field investigations. The COCs 
included in this appendix are sorted based on COC number and presented in ascending order. 



I 
EG&G ROCKY FLATS, CHAIN OF CUSTODY 

Radiochemistry , , , .  8 
U 
0 

CONTAINER (L 

TYPE g DATE/TIME SAMPLE NUMBER LOCATION 

LAB/LOCE 

i BOULE 
CODES 

tESERVATIVE 

I DATVTIME 

( 1 ) INCLUDES Cs 134 WHEN BY GAMMA SHIPMENT METHOD: ,7'-& I> , . . >*, REMARKS I AIR BILL No.: { ,? 1 '-7pc: -7 R t-7 0-r 
HIP WHITE AND YELLOW COPIES WITH SAMPLES - RETAIN PINK FIELD COPY NOTE: Ra 226/228, IF GROSS A 

LABORATORY USE ONLY 

3 

Y N  

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE IABELSKOCs AGREE 

TEMPERATURE WITHIN SPECIFlCATlON C 
~~ 

CORRECTED COPY AlTACHED 

PROBLEMS OR DISCREPANCIES 
I I  

+ 5 P C W  or (9) Form: EGGRFP-OI 1092€OcRC-~I 



d 
C .. c 
0 

F 
: 

., 

a 
rn 
W 

4 z 
Y 
9 
W - 

5; 

z 
I 
0 

a 

cz 
W 

5 %  
5c  
0 
V 

... ..Fi.. . ;,;:;;..::', ..... . .  .......... .:," I . 
! .: .......... .,. , .. - . c I '  

... 

.:I.. 

........... . . . . . .  . . .:.-./.. 
, . I  . ,  . . . .  

.......... .... . . . . . . .  ....... : ... : . ........ .... . . . . .  :' <. 
.:. 1 '. . _.. . .  

. . . .  . .  
r - 

..... 

# . .  . .  . .  

. .  . .  
. . . . .  



EG&G ROCKY FLATS, CHAIN OF CUSTODY 0 I I 

(1 ) INCLUDES Cs 134 WHEN BY GAMMA 
REMARKS 

I I I I 

I I I I I l l  

SIIIPMENT METHOD Frf) f y. , !I,.., {.,,I* f T / -  

RELINQUISHED BY I DATWTIME I RECEIVED BY I 

LAB/LOCI 

i BOlTLE 
CODES 

PRESERVATIVE 1 

EE 
DATVTIME 

~ 

AIR BILL NO.: 

)HIP WHITE AND YELLOW COPIES WITH SAMPLES - RETAIN PINK FIELD COPY 
(1, 1 q f in 7 - J?Q($ fJ 

NOTE: Ra 2261228, GROSS A 

~ ~~~ 

LABORATORY USE ONLY Y N  

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE LABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C 

CORRECTED COPY ATTACHED 

PROBLEMS OR DISCREPANCIES 



0 LA-39303262 180-dM993 m O 3  
~ ~~ 

S313NVd3ll3SIQ ll0 SW31flOlld 

CHH3VLLV Ad03 a3L33t1ll03 

3 NOlltf313133dS NIHUM 3EIfUVli3dW31 

33U9V S303/S138Vl 3ldWVS 

D V l N I  SlV3S A(lOlStl3/a,33t1 913d 

V A  AlNO 3Sfl AUOlVUO8Vl 

r 

- 
I 
M 
- 



t 
W 

3 n 

'i I 

\ n 
1 
1 

I 

I 

I 

\ 

I 
! 

J I  

t 

1 . .  . . .  . . . . . . . .  . .  , . . . . . . . . .  . . . .  . . .  . . . . . .  .:. . . . . . . . . .  :..:..::.;:; . .  
. . .  . . .  . . . . .  . .  . . . . . . .  . . . . . . .  . . . . . .  . . .  . . . . . . .  : 

. . .  .. .................... . .  ;.., ;.',. ,.., ..:. :- , . :  ,::, ..:. . . .  . . .  . . . .  . .  
. ' - '  

. .  
. . . . . . . . .  . . . . . . . . . .  . .- .._....._._........... . . . . . . . . . .  

. . . .  . .  . .:. . 
. .  _ .  . . .  . . . .  - . .  . . .  



I 

EG&G ROCKY FLATS. CHAIN OF CUSTODY 12 

General Chemistry 

3 

I I I 

RELINQUISHED BY I DATE/TIME 

I I I I I 

REMARKS ( 1  ) INCLUDES Cs,Ll,Sr,Mo,Si,Sn SHIPMENT METHOD : is./ a! ; .. , , , I , -, 
(2) TSS,TDS,CI,F,SOq,C03,HCO~ 

SHIP WHITE AND YELLOW COPIES WITH SAMPLES -- RETAIN PINK FIELD COPY 

LABORATORY USE ONLY Y N  

PCKG REC'DKUSTODY SEALS INTACT 

SAMPLE IABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C '  

CORRECTED COPY ATTACHED 

PROBLEMS OR DISCREPANCIES 

~~ 

F o ~  EGGRFP-08 1292COCGC-Vl .I 



I 

REMARKS (1) INCLUDES Cs,LI,Sr,Mo,SI,Sn 

(2) TSS,TDS,CI,F,X)q,COj,HC03 

EG&G ROCKY FLATS, CHAIN OF CUSTODY 

SHIPMENT METHOD : F;I , , , :I ?, ,.., 7.- 

AIR BILL NO.: 6 / C?(?,~I 7 g ,  /+ -,- 

General Chemistry 
I I I I 

CONTAINER 
TypF 

I DATE/TIME I SAMPLE NUMBER I LOCATION I 

I DATVTIME (EL~QUISHED BY I DATE/TIME I RECEIVEDBY LABORATORY USE ONLY Y N  

CORRECTED COPY AlTACHED 

PROBLEMS OR DISCREPANCIES 

SIiIP WIiITE AND YELLOW COPIES WITH SAMPLES -- RETAIN PINK FIELD COPY Form: EGGfUP-08 1292-COCGC-vl .O 



2 '20s - VOA 

d l 3  - VOA 

1 

m 



S313NVd3ll3SlCl ll0 SW319Olld 

N A  AlNO 3Sfl AUOlWlO9Vl 

@O:LI 



.~'*::.',*.~, .. . . . . . .  '; . . . . .  . . i .  . . .  .-, . . .  

? 

I 

Y 
ai 
N 
N 

. .  . . .  . . .  
. . . .  

. . . . . . . . . . . . .  . . .  , . .  
. .  
._._.._,.. :..::i..::.*.: ~: . .  . . .  



. . . . .  . . .  ..... --.. .........,'..... ....... , :. .. ........ ...... . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  
* '  

. . . . . . . . . . .  ; . . . . . . . . . . . .  . .  
. .  

"I 

W 
v) 
7 

E 

5 
2 

a 

U 

I 

. . .  . . .  . . . . . . . . . . . . .  . . . .  . .  ' , .  
. ... . .  . .  

. . .  . . .  . . . .  
. .  
. . .  , .  

. .  
. . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  
.......'..I........ : .: . .  : _ .  : . .  . ._ . , .__.  :... 

. . . . . .  . . . . . . .  . . .  . .  . . . .  
. .. . I .  . .  



.... ........ . . . . . . . .  . . . . . .  ......... y.- .'.--.,.. . 'F' . '~X'-  _ _  ~ , . - - . - - ~ . -  . -  -~ ....._..-.-.. .. - . . . .  -. .... - . .,,. . - . .  

I 
w 

EG&G ROCKY FIATS, CHAIN OF CUSTODY 5 
5 
0 
0 
U 

& 
w 

0 General Chemistry 
CONTAINER p DATE/TIME SAMPLE NUMBER LOCATION TYPE 2 

I I I 1 I 

RELINQUISHED BY I DATVTlME I RECEIVEDBY 
I I . .  I 1 

I 

I I I I I 

REMARKS (1) INCLUDES Cs,U,Sr,Mo,Si,Sn SHIPMENTMETHOD: Fc@ a 
(2) TS%TDS,CI,F,SOq,COg,HC03 AIR BILL NO.: 6 I 9 0.3 7 7 i )oz 

SHIP WHITE AND YELLOW COPIES WITH SAMPLES -- RETAIN PINK FIELD COPY 
* 

LABORATORY USE ONLY Y "N 

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE LABELSKOCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C 

CORRECTED COPY ATTACHED 

PROBLEMS OR DISCREPANCIES 

1. 

~ ~~ 

form: EGGRFPOI 1292COCGC-vl .O 



........... . . . . . . . . . . . . .  . . . . . .  . . .  . . .  . . .  . .  
. .  
5 .I. .: . .' 
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. . .  . .  
. .; .. . . .  . I .  

. .  
. .  

I .  

. I '  

_ .  
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. . . . . .  . . 
. .  

. .  .i 
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. .  
.... . .  - 
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I 

. . . . . .  

. . .  . .- .. . .  . .  , .. 



S313NVd3lDSla UO SW319011d 

:.:'I I 33U9V S303/S139Vl 3ldWVS 

A1NO 3Sfl Al.lOlWOWl 
F 
\ V , A .  

Ad03 01313 YNld N IVUM -- S3ldWVS HUM S31d03 M0113A aNV 3 U H M  dlHS 

A9 a3HSlfl~Nll3tl . : 
J 



. . . . . . .  . . .  . . .  . . .  
. . . .  . . . .  

. .  
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. .  
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. ? : .  

. .  . .  
,_,. . .  

. .  , 
. .: , . .  
. .  . .  

'. 

i 

0 
I 

Z 

0 
-n 

2 

P 0 c Y 5 
r- 
rn 
W 

k 
- 
a 
! 

f 

\ 

b 

I 
I 
I 

IUMBER OF CONTAINERS 
!EDIA: %SOIL, W=WATER 

=FILTERED, U=UNFILTERED 

'D 
W 

r m w 
0 
W 

0 
8 
R z z 
0 m 
v, 

VJ m 

VJ 

. .  - .. ' ..:. , . ~  
........... ..... _ . . - . . ._ .  . . .  . . . . . . . . . . . . . .  . . . . .  c...: ..-. . . . . .  .. ~. ..................... . ,,p,,,?'.; " . ?  

d . . .  . . . . . . .  .. ;. .L_ 

. . . . . .  . . . .  . . . . .  . . _  - . .  . .  . .  .. _: ' . . .  . . .  - .  ..... ~, . . . .  . -. . -: ; .. _. 



(-?.? .I/ ,.,. : I  p ,'i r.' - yq,Yy 
, SITE CONTACT/PHONE T/r RRIF  A i  

i., ' I . 

, .  . .  

C-0-C NUMBER 
. . . .  

2 tRc?N?c., /F: 
. .  

' EG&G ,ROCKY FLATS, CHAIN OF CUSTODY v) e 
. . .  W . .  

. .  
. .  

I .  z I .  . '-. 

A; , ., I I ' RELINQUISHED BY I DATVTlME I RECEIVEDBY 

- LA WLOCA 

I D A W I M E  LABORATORY USE 

PROJECT ## A 

ONLY 

./I 1 / 1 1  

Y N  

Form: EGGRFP-O81092COUIC-vl 
. .  . .  

V~ 
c 

'.' . i',. < 
. . .  . I . .  

. .  :. .I: , ' . 

PCKG REC'D/CUSTODY SEALS INTACT 

SAMPLE LABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C 

CORRECTED COPY ATTACHED 

PROBLEMS OR DISCREPANCIES 

-. ! ; 

I .  - . .  . . .  
. . .  . .  
! '  

,. . 
. . . .  
. :  

. .  
. ,.. ... , 

_ .  . 



ON LAB/LOCA 

{ BOTTLE 
CODES 

lESERVATNE 

C-0-C NUMBER 
E R o o o c  17 

In 
p: 
W 

EG&G ROCKY FLATS, CHAIN OF CUSTODY 

RadioChemistrv - 
I I I 0 u 
I I I 

DATE/TIME SAMPLE NUMBER 

. .  

. .  

, .  . .  
, .  ,. . .. . .  
*. . . * :  . . .  

I .  
. .  

. .  
. . 

I .. 

. .  . . . .  ..... 
I .;. .' , . . . .  . . . .  . . .  . . . . .  . :.. . . . . . . . .  

. ' I . ,  . .  _ .  . ....... . :'':;'.., . . . . .  .. I . ., ,. . . .  . .  _.. . . . . .  
' . ' .  . .  . . .  . . . .  

. .  . . .  . .  

. .  . .  
I 

DATWIME RECEIVED BY LABORATORY USE ONLY TEITIME A RELINQUISHED BY 
_.- -__._ 

PCKG REC'D/CUSTODY SEALS INTACT /s ic  . .  . .  
. . .  

SAMPLE LABELS/COCs AGREE 

TEMPERATURE WITHIN SPECIFICATION C 

CORRECTED COPY ATTACHED 

. .  
: .... . .  
. .  . .  * iN BY GAMMA 
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APPENDIX E 

Appendix E contains the complete Rocky Flats Environmental Database System (RFEDS) 
database for the OU15 project. During the course of the Phase I RFI/RI for OU15, all hot water 
rinsate analytical results were submitted for storage in WEDS. At the time of publication of 
the Draft Phase I WI/RI Report for OU15, however, some of the data collected had not yet 
been entered into WEDS. Therefore, this appendix also contains copies of the laboratory 
reports for all data not yet entered into the WEDS database. Finally, a copy of the "WEDS 
Basic Analytical Data Extraction Format Description" (dated 2/14/94) is included as a complete 
reference for all WEDS field names and codes. Although the WEDS format changes slightly 
from time to time, the form& description contained herein is applicable to the WEDS printout 
and to the tables contained in the Draft Phase I RFI/RI Report for OU15. 

In order to make the WEDS printout more legible, certain fields in WEDS that were either 
empty (unused) throughout the OU15 project, or contained the same value in all records were 
eliminated from the following printout. These fields were: 

Project Name 

Run Number 

Count Number 

Lab QA Code 

Result Qualifier 

Secondary Result Type 

Matrix 

Lab Disposition 

This field contains the project name identifier. The value for this 
field in all WEDS records for the OU15 Phase I WI/RI was 
" OU 15_WI/RI". 

The value contained in this field was the same in all WEDS 
records for the OU15 Phase I WI/RI. The value was "1". 

The value contained in this field was the same in all WEDS 
records for the OU15 Phase I WI/RI. The value was "1". 

This field was blank in all WEDS records for the OU15 Phase I 
RFI/RI. 

This field was blank in all WEDS records for the OU15 Phase I 
RFI/RI. 

This field was blank in all WEDS records for the OU15 Phase I 
WI/RI. 

This field was blank in all WEDS records for the OU15 Phase I 
RFI/RI. 

This field was blank in all WEDS records for the OU15 Phase I 
RFI/RI. 
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SUO00 54ER 

B U 0 0 0 5 4 E R  

BU00054ER 

BUOOOSIER 

BUOOO54BR 

B U 0 0 0 5 4 E R  

B U 0 0 0  54BR 

B U 0 0 0 5 4 E R  

BU00054BR 

BUOOO 54BR 

BU00054ER 

BUOOO 54BR 

B U 0 0 0  54ER 

BUOOO 54BR 

BU00054BR 

BUOOO 54ER 

BU00054BR 

BU00054ER 

I !  
21-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

21-Apr-94 I T L S L  

21-Apr-94 I T L S L  

21-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

21-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 ITLSL 

21-Appr-94 I T L S L  

21-Apr-94 I T L S L  

21-Apr-94 I T L S L  

21-Apr-94 I T L S L  

27-Apr-94 I T L S L  

27-Apr-94 I T L S L  

E 
- 1 
BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BL 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

Blr 

BU 

E 
- 3 
B 
3 

RII s 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

- 

3 

3 - 
S650 

S650 

S650 

S650 

5650 

5650 

S650 

S650 

S650 

S650 

S650 

S650 

S650 

S650 

5650  

S650 

S650 

S650 

9650  

S650 

5650 

S650 

S650 

S650 

5 6 5 0  

1 
28 -APE - 9 4 

28-Apr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

28-Appr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

29-Apr-94 

28-Apr-94 

28-Appr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

28-Apr-94 

20-Apr-94 

20-Apr-94 

29-Apr-94 

28-Apr-94 

20-Apr-94 

29-Apr-94 

- 
I e 
2 

k 1 

DSHETCLl 

DSHETCLl 

DSUBTCLI 

DSHETCLl 

DMETADD 

DHETADD 

DUBTADD 

DUBTADD 

DUBTADD 

DHETADD 

DSUBTCLI 

DSHETCLI 

DSHETCLI 

DSHETCLi 

DSUBTCLI 

DSHETCLI 

DSMETCLI 

DSMETCLI 

DSHETCLl 

DSHETCLI 

DSUBTCLI 

DSMETCLl 

DSHETCLI 

DSHETCLl 

) s H e T c L r  

- 

E 
z 
- B 

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

T R  

TR 

TR 

T R  

T R  

TR 

T R  

TR 

J 
1 

:ODIUM 

W L L I U H  

IANADIUH 

: INC . 

:ES1UU 

. I T n I U H  

IOLYBDENUU 

i I L I C O N  

:TRONTIUH 

PIN 

LLUUINUU 

WTIHONY 

LRSENIC 

IARIUH 

IERYLLIUH 

:ADHIUH 

:ALCIUH 

:HROHIUH 

:OBILT 

:OPPER 

.RON 

.EAD 

IACNESIUU 

UNGANBSE 

\ 

IERCURY 

8 e 

I 
1440-23- 

1440-28- 

1440-62- 

1440-66- 

1440-46- 

1439-93- 

1439-98- 

1440-21- 

1440-24- 

1440-31- 

7429-90- 

1440-36- 

1440-38- 

1440-39- 

1440-41- 

1440-43- 

7440-10- 

1440-41- 

1440-48- 

1440-50- 

1439-89- 

1439-92- 

1439-95- 

1439-96- 

7 1 3 2  i ?  

3 
3 
3 

4989-002 

4989-002 

4989-002 

4989-002 

4989-003 

4989-003 

4989-003 

4989-003 

4989-003 

4909-003 

4989-003 

4989-003 

4989-003 

4989-003 

4989-003 

4989-003 

4989-003 

4909-003 

4989-003 

4989-003 

4989-003 

4989-003 

4989-003 

4989-003 

id85 1801 

1 
1311 

1.1 

12.2 

104 

3 3 , :  

6 . :  

5 . 1  

8 9 . I  

2.: 

21.1 

51.; 

24.E 

1.5 

2.2 

0.2c 

11.7 

854 

4.2 

4.2 

15.5 

9.4 

5.5 

32.3 

3 . 5  

c ,  I t 1  

I 
k - 

U G I L  

U G l L  

U C I L  

U C l L  

U C l L  

U G l L  

UGIL 

UGIL 

U C I L  

UGIL 

U C l L  

U C I L  

U C I L  

U C l L  

U C I L  

U G l L  

U C I L  

U G I L  

UCIL 

U C I L  

U C l L  

UGIL 

U C l L  

UGIL 

l l C l L  

! 
1 a 

B 

U 

U 

U 

u 

U 

B 

B 

U 

u 

U 

B 

U 

u 

B 

U 

U 

B 

B 

U 

B 

U 

h 

3 
1 
5001 

1C 

51 

2c 

1001 

101 

201 

1oc 

201 

20( 

201 

61 

1C 

200 

5 

' 5  

5000 

10 

50 

25 

100 

5 

5000 

15 

.2 

I 
i: 
4 3 
Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

- 
i 
e 

! 
3 

1 
P 

4003454 

4003464 

4003455 

4003456 

4003466 

4003490 

4003486 

4003489 

4003400 

4003487 

4003468 

4003469 

4003465 

4003410 

tooniii 

4003412 ' 

4003413 

4003414 

4003415 

4003416 

4003411 

4003491 

4003410 

4003419 

4003461 



W L B  TYQB 

W L B  PC CODB 

MOIIITOR? 

u) BATCE ID 2 2 2 2 : : : :  
V I V I V I V I V I V I Y L "  
0 0 0 0 0 0 0 0  

: 2 g : : : 2 2 : : 2 : : 2 2 2 2  
V I V I V I V I V I V I V I V I V I V V I V I V I V I V I V I V I  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

E S T  UROUQ CODB 

BSULT TYQB 

m N O V P N . 4 0  
. . . . . . . . . . . . . . .  

P m P W N w 4 W N O V I u 7 m W 4 N N  

PSWLT 

VIT m D a B  

UI OR 

STBCT LIMIT VI .- VI VI 
I 0 N 0 0 
O N V I I O  o c m o o o o o o o  N V I . - O L  0 -  

N N N  .- N .- 0 

0 W 0 0 0 W V I 0 0 0 0 0 0 0 0 0 0  o o o o o V I o o  

LLIMTIOR 

LLIMTIOR MTB 



- 

3 
h g 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

STUCLNR 

SI l lCLNR 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

RNS 

I 
1 

BUOOO 5 5ER 

BU00055ER 

BUOOO 5 5 E R  

B U 0 0 0 5 5 E R  

B U 0 0 0 5 5 E R  

BU00055ER 

BUOOO 55ER 

BUOOOSSER 

BU00055ER 

BUOOO 55ER 

BUOOOSSER 

B U 0 0 0 5 5 E R  

1 

! I  

$ 3  E 

1 
g g  a 
3 3  

27-Apr-94 

27-Apr-94 

27-Apr-94 

21-Apr-94 

27-Apr-94 

27-Apr-94 

27-Apr-94 

27-Apr-94 

21-hpr-94 

27-Apr-94 

21-Apr-94 

27-Apr-94 

- 

E 
- 1 
BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

BU 

h !  p i  

2.8 

58.6 

2.8 

0.10 

18.6 

501 

1.8 

3 . 1  

961 

1.1 

12.2 

133 

U C l L  

U C l L  

U C l L  

U C l L  

UCIL 

U G I L  

U C I L  

UCIL 

U C I L  

U C l L  

U C l L  

UG/L 

h 
8 

- !I 
T L S L  

T L S L  

T L S L  

T L S L  

TLSL 

T L S L  

T L S L  

T L S L  

TLSL 

TLSL 

TLSL 

T L S L  

S650 

5650 

S650 

S650 

S650 

S650 

5650 

S650 

S650 

S650 

S650 

5650 

29-Apr-94 

20-Apr-94 

28-Apr-94 

29-Apr-94 

20-Apr-94 

28-Apr-94 

20-Apr-94 

28-Apr-94 

20-Apr-94 

28-Apr-94 

20-Apr-94 

20-hpr-94 

6 
8 
ti E 

lSMETCLP 

XMETCLP 

XMETCLP 

)SHETCLP 

XMETCLP 

X K E T C L P  

>SMETCLP 

WCETCLP 

ISMETCLP 

ISMETCLP 

ISMETCLP 

ISKETCLP 

'R1 

'R1 

'R1 

'R1 

'R1 

'Rl 

'R1 

'R1 

'Rl 

'R1 

'R1 

'R1 

LEAD 

MACNESIUH 

MANGANESE 

MERCURY 

NICKEL 

FGTASSIUH 

SELENIUH 

S I L V E R  

SODIUH 

TNALLIUH 

VANADIUH 

Z I N C  

I 
1439-92- 

7439-95- 

7439-96- 

7439-97- 

7440-02- 

1440-09- 

7782-49- 

7440-22- 

7440-23- 

7440-20- 

7440-62- 

1440-66-8 

3 
I 
3 

4989-004 

4989-004 

4989-004 

4989-004 

4909-004 

4989-004 

4989-004 

4909-004 

4909-004 

4909-004 

4989-004 

4909-004 

i! 
$ - 
B 

B 

B 

U 

U 

B 

U 

U 

B 

U 

U 

e E 
?i 
- i! 
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Y 
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Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

- 
ii 
E 

D 
c 
2 

5 
4003520 

4003501 

4003508 

4003496 

4003509 

4003510 

4003521 

4003511 

4003512 

4003522 

4003513 

4003514 
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1F?1 EPA SAMPLE NO. 
UOLAT I LE ORGAN I CS kNALYS IS OkTA SHEET 

I I 
I QCBLK 36671 I 

~ Name: ITAS-ST.  LOUIS Contract: 262.01 I I 

Lab Code: ITAS Case No.:  SAS No.:  SDG No.: 

Matrix: (soil/water> WATER Lab Sample I@: QCBLK 36671 

Sample wt/uol: 5 . 0  ( g / m l >  M L  L a b  File ID :  ,68402 

Leue 1 : low/med 1 LOW Date Rece iued: 0 4 / 2 8 / 9 4  

X Moisture: no: dec. Date Analyzed: 04/28/94 

Column: (pack/cap CAP Clilut ion Factor: 1 

CONCENTRATION UNITS: 
CAS NU. COMPOUND lug/i o r  ugd'Kgl UG/L Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

74-87-3 
7 4 - 8 3 - 9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2 
78-93-3 
7'1-55-6 
56-23-5 
108-05-4 
75-27-4 
73-97-5 
10061-01-5 
7 9 - 0 1 - 6  
124-48-1 
7i - 0 0 -5 
71-43-2 
100O1-02-6 
75-25-2 
105-10-1 

127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

591-79-6 

Chloromethane 
Bromorne t hane 
Vinyl Chloride 
Chloroethane 
Me t h y 1 ene Ch 1 o r i de 
Acetone 
Carbon Disulfide 
1 ,l-Dich loroethene 
1 ., 1-Dich loroethane 
iJ2-,Dichloroethene (totall 
Chloroform 
1,2-@ichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
'Jinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
T r i c h 1 o roe t he ne 
0 i b romoch lorome t hane 
1,1,2-Trichloroethane 
Benzene 
trans-lJ3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
lJ1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ,  
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 

I 
10 I U  
10 I U  
10 I U  
10 I U  
5 I U  

10 I U  
5 I U  
5 I U  
5 ! U  
5 IU 
5 I U  
5 I U  

1 0  I U  
5 I U  
5 IU 

10 I U  
5 IU 
5 I U  
5 I U  
5 I U  
5 I U  
5 tu 
5 IU 
5 IU 
5 I U  

10 I U  
10 I U  
5 IU 
5 I U  
5 I U  
5 I U  
5 I U  
5 I U  
5 tu  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
i 
1 
I. 
I 
I 
I 
I 
1 

I I I I 

FORM I 'JUA . 1/87 R e u  

8'd SIflOl 'IS ltl3IlA?eNtJ 11 WdSS:ZQ P6t 20 AWN 



1 A  EPA SAI?PLE NO. 
VOLATILE ORGANICS ANALYSIS OATA SHEET 

I I 
I BU0052ER I 

Name: ITAS-ST. LOUIS Contract: 262.01 I I 

Case No. : SAS No. : SDG No. : 
0 

L a b  C o d e :  I T A S  

Matrix: (soil/water) WATER Lab Sample ID: 4939-001 

Sample wt/uoI: 5 . 0  ( g / m l )  ML Lab File ID :  ,88403 

L e u e  1 : tlow/med) LOW Date Receiued: 0 4 / 2 8 / 9 4  

96 Moisture: not der,. D a t e  Analyzed: 04/28/94 

Co lurnn: (pack /cap  1 CAP Oilution Factor: 1 

CUNCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L o r  ug/Kg) U W L  Q 

I 
I 74-87-3 
I 74-53-9 
I 75-01-4 
I 75-00-3 
I 75-09-2 
I 67-64-1 
I 75-15-0 
I 75-35-4 
I 75-34-3 
1 540-59-0 
I 
I 
I 
I 
t 
I 
I 
1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 

0, j 
I 

67-66-3 
10 7- 06 - 2 
78-93-3 
71-55-6 
56-23-5 

75-27-4 
78-97-5 
10061-01-5 
79-01-6 
124-48-1  
79-00-5 
71-43-2 
10061-02-6 
75-25-2 
108-10-1 
5 9 1-78- 6 
127-15-4 
79-34-5 
103-88-3 
108-90-7 
‘100-41-4 
100-42-5 
1330-20-7 

103-05-4 

Chloromethane 
Qromome thane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

(total) I 
ch 1 o ro f o  rrn 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Uinyl Acetate 
Bromodichlorornethane 
1 , 2 - D  i ch 1 oropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,l,2-Trichloroethane 
Benzene 
trsns-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2 -He xanon e 
Tetrachloroethene 
1,1,2,2-Te t rachloroethane 
Toluene 
Chlorobenzene 
Et h y  1 b e n z e n e  
Styrene 
X y l e n e  (total) 

I 
I 
I 
I 
1 
I 
I 
I 
i 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
10 t u  
10 IU 
10 IU 
10 I U  

5 i u  
10 IU 

5 I U  
5 tu 
5 IU 
5 IU 
5 I U  
5 I U  
10 IU 

5 IU 
5 I U  

10 IU 
5 I lJ  
5 I U  
5 I U  
5 I U  
5 I U  
5 IU 
5 I U  
5 IU 
5 I U  

10 tu 
10 I U  
5 I U  
5 ! U  
5 I U  
5 I U  
5 I U  
5 IU 
5 tu 

I -  
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 -  
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 1 I I 

FORM I CJOA . 1/87 R e u  

6 ’ d  SIIlO1 ‘IS 7tOIlAWNW 11 Wd6S:ZQ 061 20 AtcW 



\ 1 A  EPA SAMPLE NO. 
VOLHT I LE CIRGAN I CS kNGL'fS I S D A T A  SHEET 

I I 
I 

Name: ITAS-ST. LOUIS Contract: 262.01 I I 
I BUOO53ER 

? ab Code: ITAS C.ase No. : SAS No. : SDG No. : 

Matrix: (soil/waterT WATER Lab Sample IO: 4959-002 

Samp 1 e wt ./vo 1 : 5.0 (giml) ML L a b  File ID: >ea404 

Leue 1 : ( 1 o w/me d 1 LOW Date Received: 0 4 / 2 8 / 3 4  

% Moisture: not dec. Date Analyzed: 04/28/94 

Column: (pack/cap', CAP Dilution Factor: 1 

CONCENTRQTION UNITS: 
C A S  NO. C 0 MP 0 U bl D ( u g i L  o r  ug/Kgl U W L  Q 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

74-97-3 
74-83-9 
75-01-4 
75-00-3 
75 - 09-2  
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-53-0 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
1 0 8 - 0 5 - 4  
75-27-4 
73-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
75 - 2  5 -2 
108-10-1 
591-70-6 
127-18-4 
79-34-5 
108-89-3 
108-90-7 
100-4'1-4 
10 0-  42-5 
1330-20-7 

ch loroform 
1,2-Oich loroethane 
2-Butanone 
I ,I, l - T r  ich loroe thane 
Carbon Tetrachloride 
Uinyl Acetate 
Bromodichloromethane 
1,Z-Dichloropropane 
cis-l,3-Dichloropropene 
Tr ich loroe t hene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
t r a ns - 1 , 3  - D i c h 1 o r o p r o p e ne 
Bromoform 
4-Methyl-2-Pentanone 
2-He x an one 
Te t rach 1 o roe t hene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

I 
Chloromethane I 
Bromomethane 1 :  
Vinyl Chloride I 
Ch loroethane I 
Methylene Chloride 1 
Acetone I 
Carbon Disulfide I '  
1,l-Dich loroethene I 
1,l-Dichloroethane I 
1,2-Dichloroethene (total) I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1 0  i U  
10 I U  
10 I U  
10 I U  
5 I U  

10 tu 
5 tu 
5 I U  
5 1.u 
5 I U  
5 I U  
5 I U  
10 tu  
5 I U  
5 tu 

1 0  I U  
5 I U  
5 I U  
5 I U  
5 1u 
5 I U  
5 IU 
5 I U  
5 tu 
5 I U  

1 0  I U  
10 I U  
5 I U  
5 I U  
5 I U  
5 I U  
5 IU 
5 IU 
5 tu 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ,  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I I I I 

05 'd 
FORM I 'SUA . 1/97 Reu 
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1 A  EPH SAMPLE NO. 
UOLAT I LE ORGAN I CS ANALYS IS DATA SHEET 

I I 

Name: ITAS-ST.  LOUIS 0 I EIUOU54ER I 
Contract: 262.0i I I 

Lab Code: ITAS Case N o . :  SAS No. :  SDG N o . :  

Matrix: (soil/water) WATER Lab Sample ID: 4989-003 

Sample w t  / vo  1 : 5 .  0' (g/ml) ML Lab File ID: . 288405 

Date Received: 04/28/34 Leue 1 : (lowimed) LOW 

% Moisture: not d e c .  Date Analyzed: 0 4 / 2 8 / 9 4  

Column: (pack/capj CAP Dilution Factor: 1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/ 'Kg) UG/L Q 

I I I I 
I 7 4 - 8 7 - 3  Ch 1 o r o me t h ane I 10 IU I 
I 7 4 - 8 3 - 9  Bromome t hanc I 10 I U  I 
I 7 5 - 0 1 - 4  Vinyl Chloride I 10 IU I 
I 75-00-3 Chloroethane I 10 I U  I 
I 75-09-2 Flethylene Chloride I 5 I U  I 
I 67-64-1 Acetone I 10 I U  1 
I 75 -15 -0  Carbon Disulfide I 5 I U  I 
I 7 5 - 3 5 - 4  1,l-Dich loroethene I 5 IU I 
I 7 5-34-3 1,l-Dichloroethane I 5 IU I 
I 5 4 0 - 5 3 - 0  1 , 2 - D i c h  loroe thene (to ta 1 )  I 5 I U  I 
I 67-66-3 Chloroform I 5 IU I 
I 107-06-2 1,2-0 i ch lo t o e  t hane I 5 IU 1 
I 7 8 - 9 3 - 3  2-Butanone I 10 IU I 
i 7 1 - 5 5 - 0  l,l,l-Trichloroethane I 5 I IJ I 
I 56-23-5 Carbon Tetrachloride I 5 I U  I 
I 1 0 8 - 0 5 - 4  Uinyl Acetate I 10 IU I 
I 75-27 -4 -  Bromodichloromethane I 5 IU I 
1 7 6 - 8 7 - 5  1,2-Dichloropropane 1 5 I U  I 
I 10061-01-5 cis-1,3-Dichloropropene I 5 IU I 
1 7 3 - 0 1 - 6  T r  i ch 1 o roe t hene  I 5 IU I 
I 1 2 4 - 4 8 - 1  D i b romoch 1 o rome thane 1 5 I U  I 
I 73 -00 -5  1,1,2- Tr i c h 1 o roe t hane I 5 IU I 
I 71-43-2 Benzene I 5 I U  I 
I 10061-02-6 trans-1,3-Dichloropropene I 5 I U  I 
I 7 5 - 2 5 - 2  Gromoforrn I 5 t u  I 
I 1 0 6 - 1 0 - 1  4-Methyl-2-Pentanone I 1 0  I U  I 
I 5 w - 7 a - 6  2 - He :< a n o n e I 10 I U  I 
1 1 2 7 - 1 8 - 4  Tetrachloroethene I 5 IU 1 
I 7 9 - 3 d - 5  1,1,2,2-Tetrachloroethane I 5 I U  I 
I 108-88-3 Toluene I 5 IU I 
I 108-70-7 Chlorobenzene I 5 I U  I 
I 100-41-4 Ethylbenzene I 5 tu I 
I 1 0 0 - 4 2 - 5  Styrene I 5 IU I 
I 1330-20-7 Xylene (total) I 5 IU I 

0 

I I I I 

a 
FORM I UOA 1/87 Reu 
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€PA SAMPLE NO.  

I I 

. .  1 A  
V O L A T I L E  ORGANICS ANiiLYSIS D A T A  SHEET 

Name : I TAS-ST. LQlJ IS e Contract: 2 6 2 . 0 1  
I BUOU55ER I 

Lab Code: I T A S  Case No. : SAS No. : SDG No. : 

Matrix: (soil/water) WHTER Lab Sample ID: 4989-004 

,68406 Sample wt/uoI: 5.0 (g/ml) ML Lab File ID: 

Leue 1 : ( low,'med 1 LOW Date Rece iued: 0 4 / 2 8 / 9 4  

96 Moisture: not dec. Date Analyzed: 04/28/94 

Column: (pack/cap) CAP Dilution Factor: 1 

CONCENTRflTION UNITS: 
CAS NO. COMPO UN D (ug /L  or u g / K g )  UGy'L P 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

74-97-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
7 5  - 15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
109-05-4 
7 5  - 2 7- 4 
78-87-5 
1006 1- 0 1-5 
79-01-6 
124-48- 1 
79-00-5 
71-43-2 
1006 1- 02-6 
75-25-2 
108- 10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
10 0-42-5 
1330-20-7 

Chloromethane 
Bromome thane 
Vinyl Chloride 
Ch loroethane 
Met hy 1 ene Ch lor ide 
Acetone 
Carbon Disulfide 
1,l-Di ch 1 o roe t hene 
1,l-Dich loroet hane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Bu tanone 
l,l,'l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
B r om o d i c h 1 o r o me t- h an e 
1,2-Dichloropropane 
c is-1,3-Dichloropropene 
Trichloroethene 
D i b r o mo c h 1 o r o me t h an e 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

I 
I 10 
I 10 
I 10 
I 10 
I 5 
I 10 
I 5 
I 5 
I 5 
I 5 
I 5 
1 5 
I 10 
I 5 
I 5 
I 10 
I 5 
I 5 
I 5 
1 5 
I 5 
1 5 
I 5 
I 5 
I 5 
I 10 
I 10 
I 5 
I 5 
I 5 
I 5 
I 5 
I 5 
I 5 

I 
I U  
I U  
I U  
I U  
IU 
I U  
I U  
I U  
IU 
I U  
I U  
I U  
I U  
I U  
IU 
I U  
I U  
i u  
I U  
i u  
IU 
I U  
IU 
i u  
IU 
I U  
I U  
I U  
IU  
I U  
I U  
I U  
I U  
I U  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

I I I I 

25 'd  
FORPI I UOk . 1/87 Rev 
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S A  
WATER U O L A T I L E  SURROGATE RECOVERY 

Name: ITAS-ST.  LOUIS Contract: 262.01 

Case No. : SAS No. : SDG No. : 
‘ e  L a b  code: ITAS 

I EPA I S 1  I S2 I S3 I S 4  ITOTl 
I S AMPLE NO. I (TOL)#I (BFBIBI (DCE)#l ( )#iOUTI 

01 
0 2  
03 
0 4  
05 
06 
0 7  

09 
10 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
2 9  
30 

oa  

4989-001 I 99 I 97 I 97 
4989-002 I 100 I 97 I 101 
4989-003 I 99 I 97 I 104 
4989-004 I 96 I 98 I 103 
4989-001 MS I 96 1 92 I 9 9  
4989-0111 MSDI 99 I 97 I 104 

I I I 
I I I 

I I I 

I I I 
I I I 
I I I I 1- I 
I I I I 1- I 

I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 
I I I I 1- I 

QC L I M I T S  
S1 (TOL’, Toluene-d8 (88-1101 
S2 ( B F B )  = Bromofluorobenzene (86-115) 
53 (DEE) = 1,2-Oichloroethane-d4 (76-114) 

41 Column to b e  used to flag r e c o v e r y  values 
* Values outside o f  contract required QC limits 
0 Surrogates diluted out 

FORM I 1  UOA-1 

* .  

1/87 R e w  
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8A 
V O L A T I L E  INTERNAL STANDARD AREA SUMMARY 

Name: ITHS-ST.  LOUIS e - 
Lab code: ITAS Case No. : 

L a b  File IC! (Standard): >83401 

Ins t rumen t ID: HP5?70 

Matrix: (soil/water) SOIL L e u  

4 
5 
6 
7 

Contract: 317.22 

SAS No. : SDG No. : 

Elate A n a l y z e d :  04/28.- '94 

T i m e  Unalyzed: 10: 19 

1 : C i ow 'med  1 LOW Co iurrm: (pacl:/cap 1 CAP 

a i  I I I I I I 1 
91 I I I I I I I 
101 I I I I I I '  I 
11 I I I I I I I I 
12 I I I I I I I I 
13 I I I I I I I I 
141 I I I I I I I 
15 I I I I I I I I 
16 I I I I I I I I 
171 I I I I I I I 
18 I I I I I I I I 
19 I I I I I I I I 
20 I I I 1 I 1 I I 
21 I I I I I I I I 

IS1 (ELElI = Bromoch lo roma  thane 
IS2 (DFB) = 1,4-Difluorobenzene 
IS3 (CHL)  = C h l o r o b e n z e n e - d S  a 

UPPER LIMIT = + 1 O l 1 3 6  
o f  internal standard a r e a .  

o f  internal standard a r e a .  
LOWER LIMIT =i - 50% 

4) Column used to f l a g  internal standard area Values ~11th an asterisk 

1/87 R e v  
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EPA SAMPLE NO. 1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLKOl 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 

: ITSL Case No.: S98901 SAS No.: SDG NO.: 4989 

(soil/water) WATER Lab Sample ID: QCBLK36630 

A4642 Sample wt/vol: 1000 (g/mL) ML Lab File ID: 

Level : (low/med) LOW Date Received: 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Date Analyzed: 04/28/94 Extraction: (SepF/Cont/Sonc) SEPF 

Dilution Factor: 1.0 GPC Cleanup: ( Y / N )  N pH: 

CONCENTRATION UNITS: 
CAS NO. . COMPOUND (W/L or W/XS) UG/L 

FORM I SV-1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 0  
10 
50 
10 
10 
10 

Q 

7 
J 
I 
J 
J 
J 
J 
J 
J 
J 
J 
3 
J 
I) 
iT 
u .  
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I 
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1c EPA SAMPU NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLKOl 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 

Code: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

(soil/water) WATER Lab Sample ID: QCBLK36630 

A4642 Sample wt/vol: 1000 (g/mL) ML Lab File ID: 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (W/L or W/W) UG/L 

1) - Cannot be separated from Diphenylamine 
FORM I SV-2 

5 0  
10 
50 
50 
10 
10 
10 
10 
10 
50 
5 0  
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

J 
J 
3 
J. 
J 
J 
J 
J 
3 
J 
J 
J 
7 
7 
7 
3 
D 
J 
u 
u 
u 
IT 
LJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1/87 Rev. 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 I BU00052ER I 

de: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-001 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: A4643 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or w/m UG/L 

I 
FORM I SV-1 

I 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 

* 10 
10 

Q 

U 
LJ 
U 
U 
rJ 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

' Rev. 



1c 
SEWIVOUTILE ORGANICS ANALYSIS DATA SKEET 

- 
a m :  ITAS-8T.UUIS  Contract: 262-01 

Car. No. : S98901 SAS-No.: SDG 

XutrLxt (soil/wator) WATER Lab Samplr ID: 

sample wt/vols 1000 (g/mL) ML I& F i l e  ID: 

Uval :  (low/aad) L O W  Data Racaived : 

EPA SAMPLE NO. 

BUO 0 0 5 2ER 

No.: 5 6 4 8  

498 9-00 1 

A1643 

or/za/sr 
S Koistura: not doc. doc. - Date Extracted: 04/28/94 

Extractlonr (SapF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 . 

FORM.1 SV-2 

50 
10 
5 0  
50 
10 
10 
10 
10 
10 
50 
5 0  
10 

10 
50 
10 
10 
10 . 
1 0  
10 
10 
.? r3 
ii) 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10.. 

Q 

7 
J 
J 
J 
J 
J 
J 
J 
J 
J 
Ll 
3 
iJ 
;T 
3 
ci 
u 
u 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u 
U 
U 
U 
U 

cc 
0 
0 
Q 
0 
0 

c( 

1/87 Rev. 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Name: ITAS-ST.LOUIS Contract: 262-01 I BU00052ERMS 

ode: ITSL Case No.: S98901 SAS No.: SDG No,: 4989 c 
Matrix: (soil/water) WATER Lab Sample ID: 4989-001MS 

Sample wt/vol: 500.0 (g/mL) ML Lab File ID: A4644 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 0.50 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( U W L  or ug/W) UG/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

FORM I SV-1 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 /8  7 Rev. 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I BU00052ERMS I 
I I ITAS-ST.-LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-001MS 

Sample wt/vol: 500.0 (g/mL) ML Lab File ID: A4644 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 0.50 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( U W L  or u g / W  UG/L 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
4 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
LJ 
LJ 
U 
ii 
LJ 
LJ 
U 
u 
u 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

FORM I SV-2 1/87 Rev. 



- -  

1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BUO 0 0 5 2ERMS D 
La Name: ITAS-ST.LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 , SAS No.: SDG No.: 4989 

Lab Sample ID: 4989-001MSD 
& 
Matrix: (sofl/water) WATER 

Sample wt/vol: 500.0 (g/rnL) ML Lab File ID: A4645 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

. Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: ( Y / N )  N pH: Dilution Factor: 0.50 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( W / L  or ug/Xg) UG/L 

. 10 
10 
10 
10 
10 
10 
10 
10 
10 - 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

Q 

U 
LJ 
u 
u 
u 
U 
u 
u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1/8 Rev. 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Contract: 262-01 I BU00052ERMsD I . Y Y . W .  -a...u I* .--..-u 

)ode: ITSL Case No.: S98901 SAS No.: SDG NO.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-001MSD 

Sample wt/vol: 500.0 (g/mL) ML Lab File ID: A4645 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec. Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 0.50 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or W/W) UG/L 

1) - Cannot be separated from Diphenylamine 

5 0  
10 
5 0  
50 
10 
10 
10 
10 
10 
50  
5 0  
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
6 
10 
10 
10 
10 
10 
10 
10 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

FORM I SV-2 1/87 Rev. 



IB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I BU00053ER 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 I I 

de: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-002 

Sample wt/vol: 990.0 (g/mL) ML Lab File ID: A4650 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec. Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: ( Y / N )  N pH: Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( w / L  or ug/Xg) UG/L Q 

FORM I SV-1 

180 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

5 
J 
2 
1T 
J 
J 
J 
3 
J 
iJ 
U 
u 
U 
U 
u 
U 
tJ 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1/1 Rev. 



P. 23 - . - _ - - _  

1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA 'SAMPLE NO. 

I 1 1 BU00053ER 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 

Case NO.: S98901 SAS NO.: SDG No.: 4989 de: ITSL 

Matrix: (soil/water) WATER 

Sample wt/vol: 990.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dec. 

CAS NO. COMPOUND 

SEPF 

pH: 

Lab Sample ID: 4989-002 

Lab File ID: A4650 

Date Received: 04/28/94 

Date Extracted: 04/28/94 

Date Analyzed: 04/29/94 

Dilution Factor: 1.00 

Q 

I 
1) - Cannot be separated from Diphenylamine 

I FORM I SV-2 

I' -- 

1/87 Rev. 



EPA SAMPLE NO. 1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I BU00054ER I 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 I I 

de: ITSL Case No.: S98901 SAS No.: SDG NO.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 995.0 (g/mL) ML Lab File ID: 

Level : (low/med) LOW Date Received: 

% Moisture: not dec. dec . Date Extracted 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 

GPC Cleanup: (Y/N) N pH: 

4989-003 

A4647 

04/28/94 

04/28/94 

04/28/94 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

I 

I 
FORM I SV-1 

220 
'10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

Q 

E 
3 
3 
U 
J 
U 
U 
U 
U 
u 
u 
u 
U 
u 
u 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
u .  
U 
U 
U 
U 
U 
U 

Rev. 



1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 1 BU00054ER 
Lab Name: ITAS-ST.LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 
r 

Matrix: (soil/water) WATER Lab Sample ID: 4989-003 

Sample wt/vol: 995.0 (g/mL) ML Lab File ID: A4647 

Level : (low/med) L O W  Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/28/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 
- 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( w / L  or u g / w  UG/L Q 

. 5 0  
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
19 
10 
10 
10 
10 
10 
10 
10 

I 
1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

1/87 Rev. 



1B EPA S W L E  NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I BU00055ER I 
ITAS-ST.LOUIS Contract: 262-01 I - I  

ode: ITSL Case No.: S98901 SAS NO.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-004 

Lab File ID: A4651 Sample wt/vol: 1040 (g/mL) ML 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1'.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or u g / W  UG/L Q 

FORM I SV-1 

360 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
48 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
48 
10 
48 
10 
10 
10 

E 
LT 
u 
U 
U 
U 
U 
U 
u 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U - 

l / t  Rev. i 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

1 BU00055ER I 
I I Lab Name: ITAS-ST.LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-004 

Sample wt/vol: 1040 (g/mL) ML Lab File ID: A4651 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: (Y/N) N ' pH: Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/W) UG/L 

1) - Cannot be separated from Diphenylamine 

48 
10 
48 
48 
10 
10 
10 
10 ' 

10 
48 
48 
10 
10 
10 
48 
10 
10 
10 
10 
10 
10 
19 
10 
10 
22 
10 
10 
10 
10 
10 
10 
10 

Q 

iT 
U 
U 
U 
U 
U 
U 
u 
u 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

FORM I SV-2 1/07 Rev. 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I BU00053ERDL 
I 

~ 

ITAS-ST.LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-002DL 

Sample wt/vol : 990.0 (g/mL) ML Lab File ID: A4653 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec. Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or u g / W  UG/L Q 

0 

0 
FORM I SV-1 

180 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
100 
20 
100 
20 
20 
20 

D 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l / a  7 Rev. 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I BU00053ERDL I 
I I Lab Name: ITAS-ST.LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 * 
Matrix: (soil/water) WATER Lab Sample ID: 4989-002DL 

Sample wt/vol: 990.0 (g/mL) ML Lab File ID: A4653 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not-dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: ( Y / N )  N pH: Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (W/L or u g / W  UG/L Q 

1) - Cannot be separated from Diphenylamine 

100 
20 
100 
100 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
4 0  
20 
20 
27 
20 
20 
20 
20 
20 
20 
20 

3 
D 
LJ 
U 
u 
u 
u 
U 
rJ 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
D 
u 
U 
U 
U 
U 
U 
U 

FORM I SY-2 1/87 Rev. 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 

Lab Name: ITAS-ST.LOUIS Contract: 262-01 I BU00054ERDL 

ode: ITSL Case No.: S98901 SAS No.: SDG NO.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-003DL 

Sample wt/vol: 995.0 (g/mL) ML Lab File ID: A4654 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: ( Y / N )  N pH: Dilution Factor: 2.0 

CONCENTRATION UNITS: 
- CAS NO. COMPOUND (ug/L or ug/W UG/L 

I 
FORM I SV-1 

240 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

100 
20 

100 
20 
20 
20 

Q 

D 
U 
U 
u -  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1/8 Rev. 



1c EPA SAMPLE NO, 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

1 BU00054ERDL 
ante: ITAS-ST. LOUIS Contract: 262-01 1 '  I 
ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-003DL 

Sample wt/vol: 995.0 (g/mL) ML Lab File ID: A4654 

Level : (low/med) LOW Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor:  2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

100 
20 
100 
100 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

1 

1) - Cannot be separated from Diphenylamine 
FORM I SV-2 

Q 

J 
J 
J 
J 
J 
7 
J 
J 
J 
3 
3 
3 
U 
u 
u 
U 
U 
u 
U 
u 
u 
u 
tJ 
U 
DJ 
u 
U 
u 
U 
U 
U 
U 
- 

l / t  Rev. 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

1 BU00055ERDL I 
I I Lab Name: ITAS-ST.LOUIS Contract: 262-01 

ode: ITSL Case No.: S98901 SAS No.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-004DL 

Sample wt/vol: 1040 (g/mL) ML Lab File ID: A4655 

Level : (low/med) L O W  Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 4.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( U W L  or ug/Kg) UG/L Q 

380 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 

190 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
190 
38 

190 
38 
30 
38 

I 
FORM I SV-1 

D 
U 
U 
u .  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 

l / a  ' Rev. 

~- 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET - I I 

I BU00055ERDL I 
ITAS-ST.LOUIS Contract: 262-01 I I 

ode: ITSL Case No.: S98901 SAS NO.: SDG No.: 4989 

Matrix: (soil/water) WATER Lab Sample ID: 4989-004DL 

Sample wt/vol: 1040 (g/mL) ML Lab File ID: A4655 

Level : (low/med) L O W  Date Received: 04/28/94 

% Moisture: not dec. dec . Date Extracted: 04/28/94 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 04/29/94 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 4.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1) - Cannot be separated from Diphenylamine 

,190 
38 
190 

38 
38 
38 
38 
38 
190 
190 
38 
38 

190 
38 
38 
38 
38 
38 
38 
77 
38 
38 
21 

38 
38 
38 
38 
38 
38 

190 

38 

3 8  

3 
u 
u 
u 
u 
U 
u 
U 
u 
u 
IT 
U 
U 
IT 
IT 
U 
U 
U 
U 
U 
U 
U 
U 
U 
DJ 
U 
U 
U 
U 
U 
U 
U 

FORM I SV-2 1/87 R e v .  



ory: ClANlDE 
hod: EPA 335.2 

EGdrC Rocky Flats 
€mi rormnta! Management Division 
Interlocken, Building 080 
P.O. BOX 464 
Goldm, CO 80402-0464 

Project: EGbG Rocky F la ts  Plant, Inc.  
Sari~le Dote : 04/27/94 
Receipt Date : 04/28/96 
Report Date : 05/02/94 

Client ITAS Blank Senple Prep. Analyses Detection 
10 I D  An8lyte CAS Nunkr #ME Date Date Result Unit Quat. Limit Dil. 

Eu00052 ER 6989-001 Cyan i de 57-12-5 ac8~~36690 -1 04/29/94 04/29/94 5.0 UG/L U 5 .O 1 

BU00052ER 4989-001DUP Cyanide 57- 12-5 QCBLK56690-1 04/29/94 04/29/94 10.0 UWL U 5.0 1 

BU00052ER 4989-OOlMS Cyanide 57- 12-5 QCBLK36690-1 04/29/94 04/29/94 92 XREC 5.0 1 

BW)oS3ER 4909-002 Cyeni de 57- 12-5 QCBLK36690-1 04/29/94 04/29/94 5.0 uG/L u 5.0 1 

BUOOOSSER 4989-004 Cyeni de 57-12-5 ~ ~ ~ ~ ~ 3 6 6 9 0 - 1  04/29/94 04/29/94 5.0 UWL U 5.0 1 

Q C L C S ~ ~ ~ W -  1 PCLCS36690- 1 Cyanide 57-12-5 ~ ~ 0 1 0 6 6 9 0 - 1  04/29/94 04/29/94 104 %REC 5.0 1 

BU00054ER 4909-003 Cyeni de 57-12-5 ac~i~36690-1 04/29/94 04/29/94 5.0 UC/L U 5.0 1 

QCBLK36690- 1 QCBLK36690-1  Cyanide 57- 12.5 QCBLK36690-1 04/29/94 04/29/94 5 . 0  UG/L U . 5 . 0  1 

, 

E ' d  SInOl 'IS 1 W t ) I l A l W N W  11 WdPS:ZO 06, 28 AWW 



SDGHICBER: P 4 9  

05/25/94 

05/25/94 

05/25/94 

05/25/94 

Date 
R-iwd 

- 
Date 
Analyzed 

05/27/94 

CYANIDE 
Oetection L i m i t :  0.01 

Qlculatcrd 
Holding Time  

(drys) 

0 

2 

05/27/94 ' 2 

W27/94 2 

05/27/94 2 

Lab Client Concmtrrtiw 
Sawle Id: %-le Id: ~ )IcR 

)1B 05/27/94 t8 09/27/94 0.01 U 

040534901 BUOOO5ER 0.01 U 

040!i34902 wp BwoowER 0.01 U 

040534903 ?E Buooo56ER 

040534904 BlJOOO57ER 0.01 U 

Page: 2 

b t r i r  Spiko 
Perum t R-y 

105 



Number UG/L CAR Nurbrr UG/t 

8-7 Butylbonry~phthaletr e 39 
-95-2 Phenol . . . . . . 120 

1 17-8 1-7 b i I i 2-Et h y 1 hew y 1 1 Pht ha 1 at o e60 B 

t h e  Lab ID for data on t h i s  paor i r  80706180. 
B - Compound War drtect td  i n  tho Qc blank. 

$#e paor 10 f o r  co8plrtr d r f i n i t i o n r  o f  t h e  data 
r t p o r t  inp  qual i f  i e m .  

Fora I 

' 0  



Tho Lab ID f a r  data on this  pago i s  884661ZD. 
B - Compound w a s  detected in the  QC blank. 

So* p a l e  1 A  for  corpleto definitions o f  the d i t .  
roport ing qurlittorr. 

Perm I 

I 

* 

i 



94 Date Entractrdr 8 6 / 0 7 /  Laboratory NHO:  , JT PIT-. 
Lab Sample ID: -781 Sample Matr ix,  blfrTER Date Clnalyzcd: 86/23/94 
Client Sample IDi Percent Mo i s t  w e :  Dilution Factor: 2. Q 

oIIc#NIce) cy#yoxm mTcI amET 

Concrnt r a t  i an I LfJi 

UQATILE a w w c  COR EW ROCKY FLCITO e - 

8 Nuabor UG/L Ca6 N umber U C  

g e k  +-R ish + i i  +, le8-9S-2 Phenol . . . . , . . . 20 U 
8s-68-7 Butylbonzylphthalatr , . * 55 
117-81-7 bir(2-Ethylhtxyl)Phthalatt 370 B L k L  d \ + C  rVLpbe.0- %a- w C!LaLfq& * 

The Lab ID f a r  data on t h i s  p a p  i s  8618621D, 
B * Compound wb# deteetrd i n  thr QC blank. 
U - Compound anolyrrd f o r  but not detected. Thr reported 

value i i  t h e  mini iur  attainable detection l i r i t  for 
the r r rp lc .  

See pago IF\ f o r  complete dmfinitionr o f  thr data 
r r p a r t  ina qual i t  irrr. 

f o r i  I 

e 

e 

I 

\ .  



Laboratory Namm: JT P ITTSBl IRGH Concentrat ion:  m# Date Ewtractodr */0?/3& 
Lab Saaple  1b1 048683781. Saaple Mstri x :  WFITER Date finalyrcdr 06/21/94 
C l i e n t  Sample ID: BlJ00058ERM9 D Percent Mo i s t  ure : D i l u t i o n  Faetorr -2. 

V W T I L E  OROANIC FOR Em R W Y  FLCITS 

@S Nuuhrr UWL CQS Number UQ/L 

85-68-7 Butylbonzylphthalatr . . . CB nhMcfwbkv&- b8w 
117-81-7 b i s ( e - E t h y l h e ~ y l ) P h t h ~ l ~ t e  370 R * dU'*tK*<@f- 

e 
188-95-2 Phenol 0 8 , . . , 20 U + G k  p ~ { ~ ~ j i ) , + c + r m + j  

m-4 

The Lab ID f o r  d a t a  on t h i s  page is 8B2B621D. 
B - Compound wa6 detected i n  t h o  QC blank, 
U - Coapound analyzed f o r  but not detected. The reported  

value  i s  the  i i n i r u r  a t t a i n a b l e  d e t e c t i o n  limit f e r  
tho sample. 

See pagr 1FI for complete d e f i n i t i o n s  o f  tho data 
report ing  q u a l i f  iors.  

Form I 

i 



- 
LOW Date Extracted: 06/417/94 

Saaplo  Metrix: WRTER Date Qnalyzcd: 06/10/94 
. Laboratory Naret IT PITTSBURGH Concontrat i o n r  

Lab Samplr ID: 0406 03784 
Client 9arple 101 BU00039ER Percent M a i  rturos D i l u t i o n  Fnctor:  1- 0 

VOCRTILE OROrrrVIC FOR 500 ROMV %A10 

-68-7 Butylbenzylphthalate . . , 

The Lab I D  for d a t a  on t h i s  page i s  8858610D. 
B - Corpound wa6 ,de tec ted  i n  t h e  QC blank. 

See page 14 f o r  c o r p l e t e  d e f i n i t i o n s  o f  the  data 
reporting q u a l i f i e r s .  

F o r i  I 



I 

Laboratory Nare i  I T  P I T T S B U R ~  Concentrat i o n  : LOU Date Extractmd: 06/07/94 
Lob Sample ID1 P406 03705 Sample Matrin, W m  Date h o l y z e d :  96/16/94 
Client S s r p l c  ID: IJl@0@60ER Percent Moisture: Di 1 u t i  on Fact or: 1 .  Q 

I IO/L CGS Nuiber U W L  . , , , , . . , 3 J  
85-60-7 Butylbenzylphthalate  b . . 18 U 
117-8107 bis~2-Ethylhexyl~Phthalate 6 B3 

Thr Lab ID f o r  data OR this page i s  80406180. 
€4 - Compound was detsctRd i n  t h e  OC blank. 
J - A t p a r t e d  value  is less than the d e t r c t i o n  l i r i t .  
U - Coapound analyzed f o r  but n o t  detrctcd.  The reported 

value i s  the  uinirus a t t a i n a b l e  d c t r c t i o n  l imit  for 
the raiplc. 

SIP page l a  f o r  c o r p l c t e  d e f i n i t i o n s  o f  t h e  date 
r e p o r t i n g  q u a l i f i r r s .  

Form I 



a-rca WILYSIB WTFI wt w 
Laboratory Name: IT PITTSBUROH Concrnt rat  i en : LOW Date Extractodx 96/$7/ 
Lab 6emplr IDS -03706 I) Sample Matrix1 uQTER Date Rnalyrrds @6/ i0/ 
Client 9ample ID# PUQ006w Percent Mo i s t  ure I Dilution Factor: 1 

VOLMSLE OAWNIC FOR EBO ROCHY FLNB 

CR9 Nurber UQ/L / UG / 
188-93-2 Phenol  e , . . . . . . 94 
85-b8-7 Butylbenzylphthalate , . . 10 U 

e .  
The La& ID for data on this pier i r  8069619D. 
U - Caipaund analyzed for hut not detected.  The reported 

vaiue is t h e  r i n i r u r  attainablr drtrction limit f o r  
the sarple. 

See pape 1F1 f o r  complete definition% of t h e  d a t a  
reporting qual i P i ers ,  

Fora I 



Laboratory Name: 
Lab Saaplb I D I  
Client Saaplr IDI 

I T  PfTTSBURQH Concmtrst  i o n  I LOW Date Entrrctodr @6/1S/: 
048614681 Sample Matrin; WTER Date FInalyzcdr 06/19/: 

Percent  Moistura, Dilution Factor: t - 
VOLClffLE OaoclNIC FOR El# RaQtY PLAT8 

UG/L CFIS Number UG/ L 
188-9s-2 Phenol e . , , . , 81 
117-81-7 bio(Z-Ethylhmxyl)Phthal . tr  158 B 

The Lab ID for data on t h i s  pape is 8036619D. 
B - Corpound was detected in tho QC blank. 

Sen pago 1CI f o r  complete definitions o f  thb drtr 
reperting qualifier#, 

F o r i  I 

? 



- OROQNIc3 cWLYSI8 mm m 
Liboratory Name: 1T PITTGBURQH Concentration: Lbu Date Extracted: 06/1s/c 
Lsb S a r p l s  ID: p4.w i 4 a e ~  Sarp lo  Matrin: UFITER Date Flnalyzedt 06/19/C 

Dilution Factor :  1, Client Sa.pl8 f D t  BUBeB63ER Percent Moisture: 

VUT1t.E O R W N l C  FOR E@ ROCHY FUTS 

UO/L C W  Number UO/L Nurbrr 
1@8-95-2 Phenol . . . , . . . . 84 
117-81-7 bis (2-Ethylhcxy1)Phthalato 200, B 

Tho Lab ID for  data on this pdtpe is 8840619D. 
B - Compound was d e t e c t e d  in t h o  QC blank. 

See page 1FI for complete d e f i n i t i o n s  o f  t h e  dat. 
reporting quslifirri. 

Form I 



ZC 
WFITER SEMIUOLRTILE SURROGFITE RECOVERY 

\ 

Lab Naner JT PITTSBURGH C o n t r a c t  I 3 4 9 1 8  

Lab Code: ITPFI Case No. i 0491F1 SQS No. 8 SDG No.: P a l  

I I SI I 92 I S3 I S4 I SS I 96 IOTHER ITOTt  

04 
0s 
06 
07 
GB 
09 
1 0  

’ 11 

BUQBQ68ER 1 66 
BUPIBQ161ER I 58 
RU00B62ER t 45 
BUQIBQlhSER I 51 
BU@@0SBERMS I 67 
PUBBB58ERMSDI 73 

6 0  I Srzl * I  45 I Se I 40 1 Q I 1 I 
54 I 6 7  I 4 3  I 3 8  I S 1  t QI l Q l l  
47 I 7 1  I 4 3  I 4 4  I 9 7  I a 1 8 1  
52 I 7 9  I 4 3  I 4 4  I 1 0 9  I 0 l p l l  

71 I 7 8  1 3 7  1 2 7  I 5 1  I 0 1 0 1  
75 I 7 4  I 2 9  1 2 2  I S 9  I Q1 1 0 1  

SRLK 1 I 7 8  I 7 9  I l l 2  I 6 6  I 6 1  I 6 8  I ld 1 0 1  
SBLK2 1 5 s  1 5 7  I 8 8  1 7 6  I 7 1 3  I 1 0 1  I 0 I B I  

I I 1 I 1 I I 1- 1 

QC LIMITS 
Sl (NBZ) = Nitrobontcnc-dS ( 35-114) 
92 (FBP) = S-Fluorobiphcnyl ( 43-116) 
SS (TPH) =I Tlprphcnyl ( 33-141) 
54 (PHL) = P h e n o l - d 5  ( 18-94 1 

S6 (TBF’) = 2,4, k - T r i b r o m o p h e n o l  ( 141-1E3) 
S3 (ZFP) = 2-Fluorophenol ( 2!t-100) 

# Column t o  be  u s e d  t o  f l a g  recovery v a l u e s  
* Vdlue?l  o u t s i d o  o f  contract required QC limits 
D Surrogat 0 s d i 1 ut ed o u t  

papa 1 o f  1 
FORM I 1  SU-l  1/87 Rev 



3c 
WQTER SEMIVOLATILE MFITRIX SPIKE/MaTRIX SPIKE DUPLICGTE RECOVERY 

Lab Name8 J T  PI TTSEUR 5H Contract-a aa4910 

C o d e :  ITPCI Case N o . :  04918 SFlS N o , :  SDC3 NO, I P981 
fi  

atrix Spike - EPFI Sample No.; w4r QSBER 

I I S P I K E  I SaMPLE I MS I MS I OC 
I I ADDED ICONCENTRRTIONICONCENTR~TIONI Y. ILIMITS 
I COMPOUND 1 (UQ/L) I (ug /L )  I (ccg/L) I REC # I  REC. 

I Phenol I 20B 1 116 I 141 I 12 112- 66 
I 2-Chlorophenol I 2spl I IZI I 86.8 I 43 127-123 

I N-Nit?-oso-di-n-prop. ( 1 )  I 18@ I 0 1 58.6 I 58 141 116 

~ i u = = = = ~ ~ = ~ ~ m m r ~ = = = = = = = = ~ ~ ~ ~ = = ~ = ~ ~ ~ ~ ~ = = = ~ ~ ~ ~ ~ a a n ~ ~ = = = ~ a ~ a ~ ~ - - - - ~ ~ = = ~ ~ a ~ ~ ~ ~ ~ = =  

1 1,4-Dichlorobenzene 1 1QSl I 8 I 46.2 I 46 136 97 

I 1,2,4-Trichlar~obenrene-l 1841 I 8 I 5 7 . 6  I 58 139 9 8 ,  
I 4-Chlora-3-methylph~nol I 2BB I 0 I i l l  I 56 123 9 7 1  
I Qcenaphthcne 1 1041 I m I 72.8 I 73 146-1181 
I 4-Nitrophenol, I 200 I 0 I 78.2 I 39 110- 88, 

I PcntachlorophenQl 1 88cl I 0 I 7 7 , 2  1 39 I 9-103; 
I P y r e n e  I 108 I 3,elzl I h 8 . 4  1 6 5  126-1271 

I i2,4-Dinitrotolueno I lQlB I. 0 I 69.0 I 741 124- 961 

I I I 1 I I I 

I SPIKE I MSD I MSD I I I 
I FIDDED ICClNCENTRPtTIONt SC I 'x I QC LIMITS I 

COMPOUND I ( u g / L )  I ( u p / L )  I REC # I  RPD # I  RPD I REC. I 

I Phenol 1 am I Ill? I -2 * I  28pI * I  42 112- 861 
I 2-Chlorophenol I 2QIQI I 72.2 I 36 I 18 I 441 127-1231 
I 1,4-Dichlorobenzono I 180 I 49.4 I 49 I -6 I 28 I S 6  971 

I 1,2,4-Trichlorobsnzmno-l 100 I 6 3 , B  I 63 1 -8 I 28 I 39  981 

I Rconaphthene I la8 I 76.2 I 76 I -4 I 31 146-1161 
I 4-Nitrophenol I 208 1 46.0 I 23 I 52 + I  5Qi 1141- 601 

I 2,4-Ilinitratoluene I ita0 I 71 .4  I 71 I - 1  I 38 124- '361 
I Pentachlorophenol I 2BQI I 42.6 I 21 I 6 8  *I Sa I 9-103 

6 6 . 6  I 63 I 3 I 31 126-127 I P y r e n e  1 1418 I 
I I I I I I I 

~ = = = = = = ~ P E ~ P ~ ~ D D I ~ P ~ ~ = = ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ = = ~ ~ ~ ~ ~ ~ E ~ ~ ~ ~ ~ E E D ~ ~ D ~ E ~ E D ~ = ~ ~ ~ ~ ~ ~ ~ ~  

1 N-Nitraso-di-n-prop. ( 1 )  I i0Ql I ~ L ~ . Q J  I 6~ I -7 I 38 141  1161 

1 4-Chloro-3-mothylphenoll i30 1 69.0 1 44 I 24 I 42 123 971 

( 1 )  N-Nitr-oso-di-n-propylamine 

9 CDlcimn t o  be used  t o  flag recovery and RPD values w i t h  an asterisk 
* Values outside of QC l imi t s  

RPD: 2 a u t  o f  A outside limits 
Spike Recoveryo A out o f  -E& outside limits 

FORM I 1 1  SV-1 1/87 R e v .  



48  
SEMIUOLRTILE METHOD 8LFlNK SUMMFIRY 

Lab Nan141 JT P I T T S W  RGH C o n t r a c t :  304918 

Lab Code: I T F R  C a r e  N o . :  Qi4918 SGS No.: SDQ NO.# 

Lab F i l e  ID: 80306 1 OD Lab Sample ID: 

Date Extractedr 06/67/94 Extraction:(SepF/Cont/Sonc) CONT 

Date Qnalyred: 416/141/94 

Matrix: (soil/water) WFITER 

Time Rnalyzedr 1030 

Level: ( low/rnod) - 
Ins trument  I D :  I9597 i 

THIS METHOD BLRNK RPPLIES TO THE FOLLOWING SFIMPLES, MS FIND %Pi  

I E Pt7 1 LRP I LRB 1 DQTE I 

@ l  
ai2 
03 
414 
85tQUB0062ER I Q41a683706 I 806BbllaD I 06/116/94 I 
QhlPU08058ERMS 1 Q48603701' I 8880610D 1 06/18/94 I 
B7IAUBQBSBERMSDI 13148683781 I 8ClSCI610D I 86 /18 /94  I 

I I I I I 

OMMENTS I e 

# 

page 1 o f  1 
FORM I #  SV 1/87 R e v .  



r 

4R 
SEMIUClLfiTILE METHOD BLCINK SUMMQRY 

Lab Name: I T  PITTSBIJRGH Contractt a 9lc3 

Lab Code: ITPQ C a s e  No. 94918 SF1S N o . :  SDG N o . :  PSBl 

Lmb File ID; W l 0  619D Lab Sample I D a  w 6  -15-94 

Q a t  e E x t r a c t  od : 0 6 / 1 3 / 9 4  Extractian: ( S o p F / C o n t / S o n c )  (=ONT 

Date Flnalyzedr  86f 19/94 Time h a l y z e d :  = 
Matrix: (sail/wator) WFITFA Level: (low/mod) LOW 

I n ~t r u m  en t I D P tlP5971 

T H I S  METHOD BLnNK RPPLIES TO THE FOLLOWING SFIMPLES, MS FIND MSDa 
r 

I I I I 

COMMENTGr 1716R SS 280 1.88 
0 9  

page 1 o f  1 
FORM I U  SU 1/07 Ret 



Date Extracted8 @6/87/94 Laboratory Name: Jl PITT SBURGH Concentrot ion I LOU 
Lab S a a p l e  ID3  SBLKb-7-94 Sample Matrix: UATW Date Flnalyzed: 06/1Q/94 
Client Sanplo 101 9aLKi Percent Moisture: Dilution Factor: 

VOlATlLE O R W I C  

Nunbrr UE/L 
93-2 Phenol , . . . , . . . . 10 U 

FOR EDB ROCHY FLAT8 

GQS Number UG./ t 

85-68-7 Butylbrnzylphthalatr . . . 18 U 
117-81-7 bis(2-Ethylhcnyl)Phth8late i2 

t h o  Lab ID for  data  on this page is 86386160. 
U - Compound analyzed for but not detrctrd. The reported 

value is the iininua atta inable  d e t e c t i o n  limit for  
t h o  sample. 

644 pane 1 A  for complete definitions of the data  
rrport inq  qualifiers, 

Form 1 



Data Extracted, 416/15/ Laboratory thaw# It P I T T S B U R W  C o n c o n t r a t  ion:  
Lab Sample IDr 9BLK6-15-94 Sample M a t r i x ;  W T E R  Dote Flnalyacd: 86/19/ 
Clirnt Sample ID: wLK2 - Pcrcvnt Moisture: Dilution Fsctorr 1 

VOLMILE O R W f C  FOR EW m Y  FLCltU 

umber Ua/L CQS N u h e r  UG / 
1418-95-,3 Phenol . . I , . rn 0 * . 10 u 
117-81-7 b i s ( ~ - E t h y l h e w y l ) P h t h ~ l ~ t e  4 J 

The Lab I D  f o r  d a t a  on t h i s  page i r  8010619D. 
.? - Reported v a l u e  i r  le55 t h a n  t h e  detec t ion  limit. 
U - Compound analyzed f o r  but not detected. The r r p o r t o d  

value i s  t h s  minimum a t t a i n a b l e  d e t e c t i o n  l i i i t  f a r  
tho raap le ,  

Smr pape 1R for complete definitions o f  thv data  
reporting q u a l i f i r r s ,  

f o r i  I 



1 

Lab Name; ITRS-PITT88URGH C o n t r a c t  I EGG-ROCKY- I I 

Codo: I T W -  Case No. t 04918- SFlS No. I SDG No. z P501F- 

Matrix (soll/watorl: WFITER Lab Sanpla  ID: 040603901 

Lmvol (low/med) 1 LOW- Dote Received8 06/413/94 

S Solido: - 0 . 0  

Concentration U n i t 5  (ug/L er u g / k g  d r y  weightlr UG/L- 

I I I I J  I I  
ICRS No. I R n a l y t r  IConcentrationlCl Q I M  I 
I 1 I 1 - 1  1- t 
17440-43-9 ICadrium-I 3.1ZLIUI I P-I 
17439-92-1 lLe,ad I 5.01-1 IF-I 

~ 

1 
I 
I 
I 
I 
I 

I 

I 
I 

I -  

'v 

I -_ __ 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

I 
I 
I 

I ... 

I I 
I I 

Color Before] C Clarity B a f a r e :  CLEQR- T e x t u r e :  

Co 1 OP nf t  er  t COLORLESS Clarity R f t e r t  CLEFIR, nrt i tact  6 : 
I 

C o m u m t  I I 
BU8006 1 ER 

FQRfl I - I N  3 / 0 0  



w 
3 

BLCINK9 

< 

Narror ITRSQITTSBUROH C o n t r a c t  I EGG-ROCKY- 

C o d o ~  ITPFI- Case No. t 04918- s66 N O ,  I SO13 N o . :  PSBIF- 

Proparatian Blank Matrix (soil/katcr) 8 WGTER 

\ Preparation B l a n k  Concentration U n i t s  ( u g / L  .or  mg/kg): lJQ/L- 

I 

I I I I I  1 1  I 
1 I I n i t i a l  I I I  1 1  1 .- 
I I Calib. I Continuing Cal itmat ion I I Prepa- I I  I 
I I Blank I Blank (uQ/L) I I  ration 1 1  I 

I I l I1  a = I I -  I 
IRnalyte l (u5/L), G I  1 c 2 'C 3 C I I  0lank C I I  M I 

ICadriua-I 3.0  - I U I  3.@JUl- 3 , 0  ,-- IU I  1 - 1  1 3.0wl IP-1 
I Lmad 1 1.0-IUI 1.0-1 u I 1 .0191 IF-I 

___ 

I 
I 
1 
I 
I 
I 
I 
I 

I- 
I 
I - 

FORM 1.11 - IN 
.C 

7/88 

I - . .- . .. - . - . . , . - , . .- - . . _ _  



w - -. 

5Q EPFl SCIMFLE NU. 
SPIKE SFIWPLE RECOVERY 

i B u O 0 6 1 %  I 

Lab Name I I TF19-PI TTSBURGH Contract I EGG-ROCKY-I 1 
I @@@61ES I 

Code:  XTFIFI- C a s e  No. :  414916- 6FLS No.:  5DQ NO. t P581F- 

MatriH (soiliwaber): WQTER- L e v e l  (low/aed) : LOW- 

X Solids for S a m p l e ,  -@.a 

Concentration U n i t s  (ug /L  OP mg/kO d r y  w e i g h t ) #  UWL- 

I I I I I i 1 1  I 
I I Control I I 1 I I I  I 
I 1 Limit I S p i k e d  Sample I Sample I S p i k e  I I i  I 
I Rnalyto I X R  I R e s u l t  (SSR) C I  R e s u l t  (SR) CI Qdded ( 6 C I ) I  %R I Q I  M i  

I I 
I I 
1 I 
I I 

1 1 
I I 

~ 

I I 
I I 

I I 1 -  

5.00faQI 20.00 1-95.5 I - 1 - 1  
3.6b000IUI 50.08 1 -1 Q10.7 I - 

I 
I 
I 

- 

a 

FORM V (Part 11 - I N  



# EPQ SFIMPLE NO. 
DUPLICflTES 

I ~C.COt906/€ iZ I 
I 00B61ED I 

Lab Name? ITfX3PITTSBURGH Contract: EGG-ROCKY- I I 

X Solid5 f o r  Sample, - 0. a X Salids f o r  Duplicator -8.8 

Concentration U n i t s  ( u g A  or a g / k g  d r y  wmight)r UG/L- 

I I I  I 1  I I  I I  I I 
I C o n t r o l  I I  I I  I 1  I I  I I 

Rnalytm I L i m i t  I I  9ample ( 8 )  C I I  Duplicate (D) C I t  RPD I I Q I  M I  
I I I  I I  I1 1 1 - 1 - 1  

Cadri urn-I I I  3 .0000lUl  I 3.00001Ul I I 1 - 1  P-I 
Load _ I  3.0-1 I 5.841841 I - 

I .  I 1 
I I I 

1 I 
I 
I hi-; I I - 

I I I 

I I I 

I I I I  
I I - I  I 
1 I I I  
I I 1 1  
I I 1 1  

I I  
I I  

I I 
1 I 

- 10.5- 

~ 

I 
1 

1 - 1  I I 
1 - 1  I I 
1 - 1  I I 
1 - 1  I I 
1 - 1  I I 

I 

FORM V I  - I N  7/00 



L‘aboratory Name: 
Lab Sample IDI  
C l i e n t  Sarplr  XDo 

m ! C S  lwcllYSI8 DWCI SHEFT 

Date Extracted: . 
Date Qnelyzed: 06/22/94 

1.0 D i l u t i o n  Factor:  

IT  P I l T s s ~  concrntra t ionr  
a48638181 Sampl rn Met r i I( 1 UClfER 
&J00@64ER Percent Moisture8 

UOLCI’IILE CO)IPOUM)B 

u s / l  CRS Nurbcr uu/L 
75-09-2 Methylene Chloride e . I I 5 u  

t h e  Leb IO f e r  data an t h i s  page i s  2168622D. 

Form I 

a 

I 



. .  

I 

@ERE Number 
75-09-2 Methylene Chloride , . 

Date Extracted: concent rat ion  : hpl~ 

Simple Matrix: bate analyzed: 86/22/9 
1.. Percent Moisture; D i l u t i o n  Factor: 

UOLRTILE 

UP& uu/L CAS Number 
m e  s u  

The Lab ID f o r  data on t h i s  page i s  2110622D. 

Forr I 



L a b o r a t o r y  Name: 
Lab Sarple ID1 
Client Sample ID: 

OABQWIW cy#cY819 BRTR SSET 

I T  PITTS- Concmntrat i on:  LOH Date Extracted: - 
~ 9 1 0 2  9rmpl. M8trix: WTER Dat analyzed: 86/22/94 

Dilution Factorr 1.B BUe606SERMS Percent Moisture: 

IrP/L CqS Number ua/L 
75-aq-z Methylene Chloride . , . . s u  

Tha  Lab 10 for d a t a  an this page is 2120622P. 

Form I 

i 



m w 
Laboratory Name1 JT P I T T g w  Concrntrot ion t LOW Date Ewttactedt  
Lab Saoplr ID1 Saaple M a t r i x :  WWER Date h o l y r e d  I Ilt6/??/9+ 

1.0 Clirnt 9 a ~ p l r  f b i  -R Percent Ma i s t  uro : D i l u t i o n  Factor2 

V U T I L E  C m p 8  

ua/L CRS Nurbrr ualL CQS Number 
75-69-2 Mothylrnr Chloride a s u  

The Lab I D  f o r ' d a t a  on t h i s  pago i s  21386829. 

Form I 

I 



I 

~ 

I SaDplO Mmtrinr U C l f E R  h i t @  Clnaly~Od: w/22/94 1 
Percent M o i  s t  urw I 

ORBAWICO cY#cmra WTCI e m  
Laboratory Nine: f l  PInSslJffpyi, Concrntrmt ion t LOW Date Extrrct rd:  
Lab 8amplm I D 1  04663eieJ 
Clirnt  Sample ID: BuBBB66E R 

l m O  I Dilution Factor: 

UOUTILE COWOUND9 @ Nurber up/L CF18 Numbor un /L 
5 u  

. 
75-89-2 Mothyltnr Chloride . . . . 

The Lab ID f o r  data on t h i s  pafle i o  214062231. 

8 

Form 1 



O R W U C S  cy(#YQIB DATA BHBt 

Date Extractrd: 0- Laboratory Narrt IT PITTSBURGH Concentrat ion:. LQC~ 
Lab Sample ID: 040638102 Sample Matrixi WQTER Date Flnalyted: 86/36/9a 

D i 1 ut i on Fact or : 1.8 C l i c n t  Sample ID8 SUee86SER h r c c n t  Moisture: 

UQ /L 

117-81-7 b i s ( 2 - E t h y l h c w y l ) P h t h a l a t c  288 

The Lab I D  for  data on this pane i s  88686260. 

See p q e  lfl f o r  c o n p l e t e  d e f i n i t i o n s  o f  the data  
r e p o r t i n g  q u a l i f i e r s .  

Fora  I 

a 



L a b o r a t o r y  Noror JT PITTSBURGH concentrat ion: LOU 
Date analyzed: a16/26/9 Lab Sample ID: Q S 8 1 @ 2  Sample fl&trix: WCITER 

Client Sample ID: BU08065ERMS Percent Ma i s t ure : D i l u t i o n  Factor: 1. 

SEMI UOLCITILE O W f C  FOR EQQ ROCKY FLRtS 

CAS Nuibwr UG/L CQS Nurbor UG/L 
108-95-2 Pheno l  . , . , , , , 10 U 
117-81-7 b i s ( ~ - E t h y l h e x y l ) P h t h a l a t e  402 

The Lab ID f o r  d a t a  on t h i s  page is 8@7@626D. 
U - Compound analyzed for but not  d e t e c t e d .  Tho reported 

v a l u e  i s  t h e  ainimur a t t d l n 8 b l P  detect ion lirit f o r  
the  sample. 

See page 1FI f o r  comple te  definitions o f  the d a t a  
r e p o r t i n q  qual i f iers .  

farr I 

1 



1.0 

Date E x t r a c t 0  1 06/23/94 Laboratory IT P I T T a  URW Concrntrrt  ion: 
Lab Sample ID: p40630 102 Sample Matrix? U I E R  Date analyzed: 0 6 / 2 6 / 9 4  
Client Sample ID: &@@@ 6SERMSD _I Percent Moisture  8 Dilution Factor: 

F) U?4StWGyO cnRCY818 mtfi 

8Ulf VOLRTILE ORQRNIC FOR EO0 ROCKY FLF\T% 

UG/L CGS Number UG/L 
P h ~ n 0 1  a m . a a 8 18 U 

117-81-7 b i ~ ( 2 - E t h y l h e x y l ) P h t h a l a t ~  592 

The Lab ID f o r  da ta  on t h i s  page i, 008862!6D. 
u - Compound analyzed f a r  but not  detected. The repor ted  

value is the  minimum a t t a i n a b l e  d e t e c t i o n  limit for 
the sample, 

See  page If? f o r  complete d e f i n i t i o n s  o f  t h r  data 
r e p o r t i n g  qual i f  ters. 

Form I 

\ 



ORBANIC8 m v 8 X 8  OATA BHEET @ 
Date Extracted: 06/23/94 Laboratory Nan@: JT PITTSBURGH Concrntrat i o n  I LOW 

l a b  Sample ID: 04_41638 1 e5 Sarplc Matri n : WFITER Date Rnalyzrd: 86/;?b/94 
D i l u t i o n  Factor: 1.e Client Sarplo I D :  Bueee6 6ER Percent Moisturrr 

BEUI OWTILE O W I C  FOR E80 R m V  FLc4tB 

CaS Number UG/L CFlS Number UG/L 
188-95-2 Phenol . . . . . . . 31 
117-81-7 b i ~ ( ~ - E t h y l h e x y l ) P h t h a l a t t  660 

The Lab ID f o r  da ta  an t h i s  page i s  G850b26D. 

See page If4 for c o m p l e t e  definitions o f  t h e  data 
r e p o r t i n g  qualifiers. 

Form I 



Laboratory Name: I T  PLTTSBURBH, Clfiicrntrationr LOU 
Lab Sample ID: Q48638105 Smaple Matrix8 WCltEfl D i t .  Rnalyrcd: 06/28/94 

3. c Client Sarpla 101 Bum6 6EAM Percent Moisture: Dilution Factor; 

SEMI Y0L))TfLE -IC FOR E80 NOCHY F W f i  

Number CRS Number UG /L 
188-95-2 Phenol . . . , . . , 37 
117-81-7 birt2-hthylhe~yl)Phthalate 690 

The l a b  XD for  data on this page i s  8MG628D.. 

See page 1c1 f o r  complete definitions o f  t h e  data 
I 

report ing qual i f  iers. 
Form 1 



en 
W W E R  VOLCITILE SURROGRTE RECOVERY 

I page 1 o f  1 

Lab Name: I T  P I T T S I I A  f3H Cont r rct  : 3049 1 B 
W 

Lab Code: ITPFl Case No.: a4916 SF19 N o . :  SDG No.: P"J1Cl 
I 

I .EPQ I 61 I Si2 I S3 IOTHER ITOTl 

I I I I ' I  1- I 

QC LIMITS 
86-110) Sl (TOL)  = Toluene-dE3 

S2 (PFR) = Broatof Iuorobenzenc  ( 86-115) , ,  ' 

S3 (DCE) = 1,2-Dichlaroethane-d4 c 76-1 14) 

t Column t o  be used t a  f l a g  recovery v a l u e s  

* Values o u t s i d &  o f  contract required QC l imits 

D S u r r o g a t e s  diluted o u t  

\ 

- "  

FORM I 1  UOR-I 1/87 Rev.  



2c 
WRTER SEMIUOLRTILE SURfIOGFlTE RECOVERY 

W 
Lab NNRC: IT PITTSBURGH Contract: 384918 

SFIS N o . :  SDG N o . :  P S I 0  ab C o d e :  ITPFI C a s e  N o . :  84918 

a 

42 1 40 

59 I 64 
53 I 39 
si2 I 6 0  

59 I se 
641 I 2 0  I s i  I S 3  I Q, I @ I  
68 1 2 1  I 2 8  I 6 8  I PI I B I  
75 I 2 6  I Si? I 5 2  1 @ I B I  

9 2  1 3 2  I 3 9  I 1 0 0  I 8 1 0 1  
741 I 2s I 34 I 63 I 8 . I  8 I . .  

RUQIQIQ165E RMSD 
SBLKl  I 6 3  I 6 4  1 1 0 8  I 6 4  I 7 4  I 8 8  I B I r Z L l  
SBLK2 , I &a I 67 1 1 1 s  I 78 I 71 I 6 8  I a 1 8 1  

, I  I I I I I I 1- I 

QC L l M I T S  
Si (NBZ) = Nitroben:ene-d5 ( 35-114) 
Si2 ( F B P )  = 2-Fluorobiphenyl ( 43-116) 
S3 (TFH) = Terphenyl ( 33-141) 
54  (PHL) = Phcnol-dZ ( la-94 1 
$5 (;IFPI = 2-Fluoraphenol ( 21-100) 
Sh ( T B P )  = E, 4,6-Tr*ibrornophenola  18-123) 

i 

44 Column t o  be used. t o  flag recovery values 
* Values o c i t s i d e  o f  c o n t r - a c t  r e q u i r e d  GIC l i m i t s  
D Si. irt*ogat e s  d i 1ut ed o u t  

I 

page 1 o f  1 
FORM 11 SV-1 1/87 R e v .  

~~ 



3cI 
WCITER VOLATILE MCITRIX SPIKEIMcITRIX  SPIKE OUPLICFITE RECOVER 

I 

Lab Namor IT P I T T W O W  Contract Y 304918 

Lab Code: JTPA Care N o P o  6491A SQS N o . ;  SDG No.: PA10 

u t r i w  S p i k e  - EPL) Sample No.: BU00065ER .I 
I I SPIKE I SFIMPLE I MS I MS I QC : 
I I QDDED ICUNCENTR~TION1CONCENTRRTIDNl X ILIMITS 
1 COMPOUND 1 ( u g / L )  I (ug/L)  I ( u p / L )  I REC 01 REC: 
~ ~ = = = = ~ ~ ~ = = = t ~ m m ~ ~ = ~ r n ~ ~ = = ~ ~ r n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ r n = ~ ~ ~ ~ ~ = = ~ ~ = = = ~ ~ r n ~ = ~ ~ ~ a ~ ~ = ~ ~ ~ ~ = = ~ ~ ~  

I 1,l-Dichloroethcna I 50.a I 0 I 45.3 1 91 161-145; 

0 t 55.7 I 111 176-1271 I Benzene. I 50.0 I 
I Toluene I 58.0 I 0 I 36.1 I 112 176-3251 
I C h l o r o b e n z e n e  I 50.0 I 0 I 5 4 . 8 ’  I 108 175-1301 
I I I I I I I 

I Trichloroethene I S8.B I 0 I 47.7 I 95 171-1204 

I SPIKE I MSD I MSD I I I 
I RDDED ICONCENTRQTIONI X I X I QC LIMITS I 
I (crg/L) 1 (up/L)  I REC 01 RPb # I  RPD I REC. I 

I =======aB=====~ I ’ - - - -~ -=  ---- } 1 - - ~ ~ ~ ~ = ~ ) ~ 3 ~ = = = 3 P - I = = = I P I P = = = l ~ ~ ~ = = = ~ - - - = = = ~ ~ m - = = = ~ a a = ~ = = ~  --- 
I 1, 1-Dichloraethene 1 SP.@ I 49.8 I 10pI I -9 1 14 161-1451 
I Trrchloroethene 1 sO.O I 49.E I 98 I -3 I 14 171-1201 
I Benzene  I sO.O I 58.4  I 117 I -5 I 11 176-1271 
I Toluene >I sO.O I 54.4 I 109 I 3 I 13 176-1251 
I C h l o r o b e n z e n e  1 50.0 I 53.1 I 106 I 2 I 13 175-13411 

6 COMPOUND 

1 I I I I I I I 

I) Column t o  be  used t o  flag r e c o v e r y  and RPD values with an asterisk 

*. Values o c r t s i d o  o f  QC limits 

RFD: 2 out o f  3 o u t s i d e  limits 
S p i k e  Recovery: 3 out o f  2 o c r t s i d t  limits 

COMMENTS: Q4063@1@ SML +118-050-6,9 
F I N ?  METH VO CRSEW4918 SDG#P518 

a 
FORM I 1 1  VQR-1 1/87 Rev.  

.- ., .-^ 
~ - -  -- - . . . . . . - - - 



3c 
WFlTER SEMIUOLRTILE MFlTRIX SPIKE/MQtRIX SPIKE DUPLICRTE RECOVER 

Lab Name: IT PITTSBURGH Contract: 3s4918 

ab C o d e :  I T P Q  C a s e  No.: a4418 SRS N o . :  SDG No.: PSI@ c atrix S p i k e  - EPh Sample N o . :  BUBQIQ165ER 

I 1 SPlKE I SQMPLE I MS I MS I QC 
I I LIDDED ICONCENTR~TIONICONCENTR~TIONI X ILIMITS 
I COMPDUND 1 (uq/L) I ( c tg /L)  I ( u g / L )  I REC # I  REC. 

Phenal I ZJB8 I 15.1 I 63.a I 34 11"'- L 06 
2 - C h l o r o p h e n o l  I 206 1 0 I 181 I 5pI' 127-133 
i,4-Dichl o r o b e n z e n e  I 18QI I el I 42.6 I 43 136 97 
N-Nitroso-di-n-prop. ( 1 )  I 188 I la I d4.6 I 36 141 I16 
l,i2,4-Trichlorobanrene-t la@ I 0 I 45.6 I 46 139 943 
4-Chloro-3-methylphenoll 20B I B I 116 I 50 

FP 

Rcenapht h e n  e I 1410 I 8 I 61.4, I 61 
4-Nitropheno 1 I 28B I el I 31.2 I 2 6  
S r 4 - D i n  i trot o l u c n e  I 1416 I 8 I 62.a 1 ks! 

117 I 50 Pent a c h  1 OPO pheno 1 I 20w I @ I 
P y r e n e  I l @ P  I la I 7b.B I 76 

53 97 
46-1 18 
10-, BPI 
24- 96 

9-ilF3 
26-127 

I I I I 1 I 

I SPIKE I MSD I MSD I I 
I aDDED ICONCENTRRTIQNI % I X 1 CJC LIMITS 

L" 0 M FiOU N D I REC # I  RPD # I  RF'D I REC. 

1 Phenal I imzl I 07.121 I 36 I -6 I 42 llE!-, 86 
I 2 - C h l o v o p h r nol 1 2Gl8 I 1 pe I I -20 I 40 127-123 
I 
1 
I 
I 
t 
I 
I 
I 
I 
I 

1,4-Dichlat-aben~ene I 
N..,F.l i t. t- o 5 o -d i -n - p r o  p . ( i ? I 
I, 2 ,b -a  TY i ch 1 o r- o be n 2: e n e - I 
4-Ch 1 cc ro -3-rn e t h y 1 ph en o 1 I 
k e n  aph t h en (I I 
4 -N 1 t r' o ph en G 1 I 
2, i n i t r TJ t o 1 u e  ne I 
P e n t a c h  l o r a p h e n o l - _  I 
Fly r e n e I 

1fla I 43. a 
1 @PI I 5 6 . 6  
188 I 48.0 
ZQld I 167 
rlnln I 65.  QI 
2aQI I 74.2 
18P I 69.2 
ea0 I 19z 
lBlE I 6 0 . 0  

I 

I 44 I -2 I 20 
I 57 I -2 
I 49 I -6 I 28 
I 94 I -37 I 42 
I 65  I -6 I 31 
I 37 I -35 I 50 
I 69 I -11 I 38 
I 96 I -49 I 50 
I 69 I l la I 31 
I I I 

I sa 

- 

36 97 
4 1  116 
33 98 
83 971 
46-1181 
10- 881 
34- 96 I 
9-1413 1 

26-1271 
1 

! 1 )  N--Ni t t - .oso-di -n-pr-opylarninc  

# Column t o  be u s e d  t o  flag r -ecovery  and RPD va lues  w i t h  an asterisk 
* Values 0 1 - i t s i d e  o f  QC l i m i t s  

- 
RPD; out o f  3 outside l imits  
S p i k e  R e c o v e r y :  8 o u t  o f  a o u t s i d e  limits 

MMENTS: 1628R 35 288 i.QlQl e 8 9  

FORM I 1 1  SV-1 1/07 R e v .  

_ _  



ORktc8 AN#Y818 DCITR S€€T 
L 

Dst Extracted 8 Laboratory NamII JT P1nwllBW . Concrntrrt ioni M U  
Lab 9.Bplr ID1 - c .  94 Sample Mrtrixr H t E R  Datt h 8 l y z c d :  0- 

Pcrcont M o $ 8 t U r O :  D i lu t ion  Frctorr 1.p C l i e n t  Snap10 ID: VBLKl 

U W I L f  - 
UG/L CAS Nurbrr E /L 
5 u  

Nu4b.r 
73-89-2 Mothylrnr Chloride . . . , 

The Lab I D  f o r  da ta  on t h i s  page is  WB20622P. 

Form I 



O m I C 9  & W Y S l g  OATCI BHCEt 

Laboratory Namri I T  PITTSBURQH Concontrat ion: LOW Det P E n t  ract ed : Ip6/2319b 
Lab Sample ID: SBLK6-23-94 Sample Matrix: WF~TER Date Flnalyrcd: 06/26/91 
Client Sample ID: SBLKl Percent  Moisture: Dilution F a c t o r ?  1. Q 

m1 VOLJ4TXLE ORBCINIC FOR EOO ROCHV FLFlTB 

uG/L @ CIS Number UG/L C W  Number 
106-95-2 Phenol . . I . , , , . . 18 U 

The Lab ID for data on this page i s  Qle4416261). 
U - Compound analyzed f o r  but not detected. The reported 

value i s  the minimum attainable d e t e c t i o n  lirit for  ' 

the sample. 

See page 1FI f a r  complete d e f i n i t i o n s  o f  the data 
r e p o r t i n g  qualifiers. 

Form I 

c 



-IC% LYIYYYSIB DWFI 

Concrntration: M U  Date Extracted: 86/23/94 Laborat  ary Naer t I T  PXhSBURW 
L B E  Sample ID: SBLK6-23-94 Sample Matrix: W T F L  Date Flnalyted: 06/20/9+ 
Client Samplm ID: SBLK2 Pwcrnt Moisture: Dilution Factor: 1.a 

HEMI VOCCITILE OROCINIC FOR EQQ ROCKY FLClTS 

CIS Number UG/L Cas Number UG/L 
1@8-95-2 Phenol . . . . . . , 16 U 
117-81-7 b i s ( ~ - E t h y l h e w y l ) P h t h e l a t c  10 U 

The Lab ID f o p  da ta  on t h i r  page i r  883062BD. 
U - Coapound analyzod f e r  but n e t  detected. The reportmd 

va lue  is the rinimur attainable detection limit f o r  
the sample. 

See page 1FI for co ip le t r  definitions o f  the data 
report inq qual i f  i wsr 

F o r i  1 



. .  . ... . _. . .- 
. .  

. . . . .  . . . . .  . . . . . .  
. . . . . . . . . . . .  , . .  .. . .  RFEDS. BASIC"A.N?LLYTICAL .: .. . ' 

DATA EXTRACTION FORMAT DESCRIPTION.. ' . -  
. .  

2/14/94 

output file from a standard data extraction is ASCII 

. . . . . . . .  
. . . . . . .  . . .  

.. . . . . . . .  . .  ._ 
. :  . 

format, 
column helimited with spaces used to fill out column width. An 
additional space has been added between columns for legibility. 

The requested data extraction has the following column format: 
ADDITIONAL SPACE = 1 

FIELD 

Locat ion. 
Sample Number 
Pro] ect Name 
Sample Type 
Sample QC Code 
Sample QC Partner 
Sample Date 
Laboratory 
Lab Batch Id 
Analysis Date 
Test Group Code 
Result Type 
Chemical 
Parameter Code 
Run Number 
Count Number 
Lab QA Code 
Lab Sample Number 
Result Qualifier 
Result 
Unit Measure 
Error 
Qualifier 
Detect Limit 
Validation 
Reason1 
Reason2 
Reason3 
Reason4 
Validation Date 
Sequence Id (RFEDS ID) 
Secondary Result Type 
Matrix 
Lab Disposition 

STARTING 
POSITION 

1 
17 

54 
57 
62 
83 
93 
99 

115 
125 
136, 
140 
181 
193 
197 
201 
206 
217 
219 
230 
241 
252 
258 
269 
272 
276 
280 
284 
288 
298 
309 
313 
322 

38 

FIELD 
LENGTH 

15 
20 
15 
2 
4 

20 
9 
5 

15 
9 
10 
' 3  
40 
11 
3 
3 
4 

1 0  
1 

10 
10 
10 
5 

10 
2 
3 
3 
3 
3 
9 

10 
3 
8 

15 
\ 



. . . .  . ,. ̂' .  . ' 
. .  

. . .  .- . . -  

. . .  . . . .  
. .  

LOCATION CODE 
SAMPLE NUMBER 
PROJECT NAME 
SAMPLE TYPE 

SAMPLE QC 
CODE . 

SAMPLE QC 
PARTNZR 

SAMPLE DATE 

LABORATORY 

LAB BATCH ID 

ANALYSIS DATE 

TEST GROUP 
CODE 

RESULT TYPE 

CHEMICAL 
PARAMETER 
CODE 

RUN MTMBER 

COUNT NUMBER 
LAB QA CODE 
LAB SAMPLE 
NUMBER 
RESULT 
QUALIFIER 

RESULT 
UNIT MEAS7T;ZE 

... . . .  . . . . . . . .  . . . .  . .- . - _  
. . . . .  .:: , . - .  .............. . . . . . . .  . . .  . . . . . .  . . . .  . . .  . . . .  . . . . . . .  ...... . . B A s I c . . A E ~ - ~ ~  ruul i. . . . . . . . .  

COLUMN NAME AND DESCRIPTION'_'"' ' .  
- 

. . . .  . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  

... - _  

. . .  
COLUMN NAME AND DESCRIPTION. ' ' .  . . . .  . .  . . .  - -. 

. .  . . . .  . . . . . . . .  . . . . . .  . . . . . . .  . . . . . . . . . . . . . . .  - . 
. . . . .  . . . . . . .  . . . .  . . .  . .  . . .  

. 2/14/94' .I 1 
. _  . . . . . . .  

_ .  . . - _.. . .  
. . _ . .  

The actual name of the sampling location. 

The project name .abbreviation. 
A two letter abbreviation of the type of sample. 
Refer to description sheet. 
Quality control sample information provided by the 
field. Examples include IIREALtI for the primary field 
sample, I1RNS1I for a rinse blank, and IrDUP1I for a 
duplicate sample. Refer to description sheet. 
The sample number associated with a QC sample's REAL 
sample is entered here. If the sample is REAL then 
this column is left blank. (This field has not been 
QA'd by RFEDS) 
The date the sample was collected. Date format (DD- 

The identification code of the laboratory that 
performed the analysis. 
A l s o  referred to as the Sample Delivery Group. (SDC-) . 
The internal lab identifier that indicates the 
laboratory grouping of samples in which the sample 
was analyzed. The SDG can be used for more thar- one 
analysis. 
Date the sample was analyzed at the laboratory. 
Date format (DD-MON-W) . 
Also referred to as the method code. This is . a  
RFEDS code for the method used to analyze a group of 
samples. 
RFEDS codes that differentiate between target 
analytical results, laboratory quality. assurance 
samples, and analytical reanalysis., This field 
specifically distinguishes the multiple analytical 
attempts when more than one analysis attempt was 
necessary. Refer to description sheet. 
The analyzed compound name. 
The unique number assigned to an analyte by the 
Chemical Abstract Service. RFEDS specific CAS 
numbers are used when formal CAS numbers are not 
available. 
This column is for on-site laboratory data. 
Corresponds to the number of times a sample is run 
for analysis. Default is 1. 
Default is 1. 
Currently on-site laboratory populates this column. 
The internal lab identifier used to track a specific 
sample. 
Qualifiers used as indicated by the Environmental 
Protection Agency/Contract Lab Program (EPA/CLP) 
Statement of Work (for non-RAD). Csmmor! entry is 
I 1  < I I  (less than). 
Concentration numeric value. 
The 11p;: :: of ~ e ~ . S ~ ~ f  f.=y t.53 r s s u l '  . _ . - - - -  

The sample identifier. . .  

MON-YY) . 

- ,pFav 

r ,- ,- -- - . . - .- c - = z . -  - - -  & . _ . - _ _ .  



. . . . . . .  . .  . .  - .  

SECONDARY 
RESULT TYPE 

MATRIX 

LAB 
DISPOSITION 

. .  

ERROR 

LAB QUALIFIER 

DETECT LIMIT 

VALIDATION 
REASON 1 

REASON 2 

REASON 3 

REASON 4 

VALIDATION 
DATE 
SEQUENCE ID 
(RFEDS ID) 

. . .  . . . . . . .  . .  . . . . .  - 
.___  . . . . . . . . . . . .  . . . . . . . . .  . . . .  . . .  . . . .  - .  

. . . . . .  :; : .... .~ .:. B A S ~ C - - * : ~ ~ Y T I ~ .  1. ._ . 
. .  

. .  
. .  

. .  
COLUMN, NAME 'AND DESCRIPTION 

2/14/94 

The counting error. Error data is provided for 
radionuclide analyses only. 
Detailed information explaining the result. Refer 
to description sheet. 
The detection limit specified for the analysis type 
as required ic the GRRASP. For diluted samples, the 
detection limit is corrected for the dilution 
factor. For soils the detection limit is corrected 
for percent moisture. For soils that have been 
diluted, the values represent a correction for both 
the dilution factor and percent moisture as 
specified in GRRASP. 
Validation code. Refer to description sheet. 
Reason code on supplemental information about this 
record from the validation firm. Refer to 
description sheet. 
Reason code on supplemental information about this 
record from the validation firm. Refer to 
descriptio3 sheet. 
Reason code on supplemental information about t h i s  
record from the validation firm. Refer to 
description sheet. 
Reason code on supplemental information about t h i s  
record from the validation firm. Refer to 
description sheet. 
The date this validated record was loaded into the 
database. Date format (DD-MON-'iY). 
A database object used to generate unique inteaer 
for use as primary key. Each analytical row (record 
has a unique sequence id. 
Designation of Tentatively Identified Compound (TIC 
or SURROGATE ( S U R )  as a special result type 
EffecEive November 1, 1993. 
The predominant material ccqrising the sample. 
Examples include LIQUID OR SOLID. (Reported by the 
laboratory). Refer to description sheet. 
If results could not be transmitted then the reason 
disposition code is written here. Refer to 
description sheet. 



AM 
AS 
BH 
BI 
BP 
BU 
DR 
DS 
DW 
ET 
FP 
FT 
GW 
HP 
HY 
LY 
NP 

SD 
SG 
ss 
sw 
TR 
TT 
VE 
vw 
WP 
WT 

AIR MONITORING 
ASPHALT SAMPLING 
BOREHOLE 
BIOLOGICAL 

BUILDING 
DRUM SAMPLES 
DECON PAD SEDIMENT SAMPLES 
DECON PAD WATER ShMPLES 
ELECTRICAL TAPE 
FILTER PROCESS 
FIELD TREATABILITY SAMPLES 
GROUND WATER 
HYDRO PUNCH 
FIRE HYDRANT 
LYSMETER COLLECTION DEVICE 
NPDES 
PRECIPITATION COLLECTOR 
PIT / TRENCH 
SPECIAL WATER SAMPLES (KISTORICAL) 
SEDIMENT 
SOIL GAS 
SURFICIAL SOIL SAMPLES 
SURFACE WATER 
TRENCH SAMPLES I 

TREATABILITY TESTING SAMPLES 
VADOSE ZONE WATER EXTRACTIONS 
SURVEILLANCE SURFACE WATER - 
WELL POINT (HISTORICAL) 
WASTE 

BOREHOLE/NOT-NATIVE PACKING MATL,WELL ABANDONbIENT 

, . .  
9 4 - R F - 0 1 9 6 6  
Page 4 Of 15 



- I 
I . . .  . . . .  

. . .  . . . .  
, I . _ .  . . . . .  ......... .. . . . . . . . . . . . . . . . . . . . .  :-,. . . . .  . . . . .  -.. 

. . . . . . .  
. . . . . . . .  . . . .  

_.:_ . .  

. . . . .  . .  
. . . .  . .  . .  

. .  . . .  . . . . . .  - .- ... . . . .  
1 . .  . . . . . . .  . .  

. .  
. .  _ . .  

. .  . .  

SAMPLE QC CODE DESCRIPTIONS 2/14/94 

QC 

CTiU 
DUP 
FB 
GEO 
LR 
MB 
MS 
MSD 
PS 
REAL 
REP 
RNS 
SPLT 
TB 
UNKN 

-------- 
DESCRIPTION 

BIOLOGICAL CONTROL SAMPLE 
DUPLICATE 
FIELD BLANK 
GEOTECHNICAL SAMPLE (HISTORICAL) 
LAB REPLICA 
MATRIX BLANK (AIR) 
MATRIX SPIKE 
MATRIX SPIKE DUPLICATE 
PRE SAMPLE, SPECIAL VOA STUDY FROM 1990 (HISTORICAL) 
REAL 
BIOLOGICAL REPLICATE SAMPLE 
RINSATE 
SPLIT 
TFUP BLANK 
UNKNOWN SAMPLE QC CODE 

, 



. .  .: , .. I . . . . . . . . . .  :;,<j' - >L.. . . . . . . . . . .  . . . . . . .  . _ . .  - .- - . .  
. .  .. ...... 

RT 

BL1 
BL2 
BL3 
BLK 
BS 
BS 1 
BS2 
BS3 
BS4 
BSD 
DIL 
DL 
DL1 
DL2, 
DL3 
DP1 
DP2 
DP3 
DUP 
LC1 
LC2 
LC3 
LC4 
LC5 
LC6 
LC7 
LC8 
LC9 
LCS 
LD 
LFB 
m 
MB1 
MI32 
MB3 
MD1 
MD2 
MD3 
MS 

I----- 

. .  
. .  . . . . .  . . . .  . . .  . . . . . .  . . . . . . .  r;U 

. .  
..... ,__ . . . . . .  ~ ........ .'.A. . .  :. . .  

. . . . .  .? .. . .  . . \._ , . . 
. - .  

- .  .._ . 
. . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . .  . . .  . .  . .  
\ .  . .  

. .  
."' RESULT TYPE DESClUFlfONS '.12/17/93 

. . .  . .  

DESCRIPTION 

REAGENT BLANK - 1ST TRY (RADS ONLY) 
REAGENT BLANK - 2ND TRY (RADS ONLY) 
REAGENT BLANK - 3RD TRY (RADS ONLY) 
BLANK 
BLANK SPIKE 
BLANK SPIXE 
BLANK SPIKE 
BLANK SPIKE 
BLANK SPIKE 
BLANK SPIKE DUPLICATE 
DILUTION 
NORMAL 1ST RUN DILUTION 
DILUTION 
2ND ANALYSIS RUN DILUTION 
DILUTION 
LABORATORY DUPLICATE - 1ST RETRY 
LABORATORY DUPLICATE - 2ND RETRY 
LABORATORY DUPLICATE - 3RD RETRY 
LABORATORY DUPLICATE 
LAB CONTROL SAMPLE - 1ST TRY 
LAB CONTROL SAMPLE - 2ND TRY 
LAB CONTROL SAMPLE - 3RD TRY 
LAB CONTROL SAMPLE - 4TH TRY 
LAB CONTROL SAMPLE - 5TH TRY 
LAB CONTROL SAMPLE - 6TH TRY 
LAB CONTROL SAMPLE - 7TH TRY 
LAB CONTROL SAMPLE - 8TH TRY 
LAB CONTROL SAMPLE - 9TH TRY 
LABORATORY COlu'TROL SAMPLE 
LAB DUPLICATE 
LAB FIELD BLANK 
METHOD BLANK 
METHOD BLANK - 1ST TRY WON-RAD ONLY) 
METHOD BLANK - 2ND TRY (NON-RAD ONLY) 
METHOD BLANK - 3RD TRY (NON RAD ONLY) 
MATRIX SPIKE DUPLICATE - 1ST TkY 
MATFUX SPIKE DUPLICATE - 2ND TRY 
MATRIX SPIKE DUPLICATE - 3RD TRY 
MATRIX BLANK 



I 
. . .  

1 .I 

. .  

. . .  

.,' . '; . . 
. .  

. . . .  :..:.: :. . . . . . . . . . . .  . . .  - -  . . . . . . .  . . . . . . . .  . . . . .  . . .  ...... .. . . . .  . . . . . .  . . . . . .  _;., ._ .,.-_.__.. - ::-.. -.:... :. . .  . . . . . . . . .  . .  . .  . . . . . . . .  . . .  . . .  
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MATRIX SPIKE - 1ST TRY 
MS2. .' . MATRIX SPIKE - 2ND TRY ' . 

MS3 MATRIX SPME - 3RD TRY 
MSD MATRIX BLANK DUPLICATE 
PB PREPBLANK- 
PBl 
PB2 
PB3 
R REPLICATE OR RE-ANALYSIS (HISTORICAL) 
RA1 RE-ANALYSIS 1ST TRY 
RA2 RE-ANALYSIS 2ND TRY 
RA3 RE-ANALYSIS 3RD TRY 
REI REAGENT BLANK 
RE RE-EXTRACTION OR REPLICATE (HISTORICAL) 
REA RE-ANALY SIS 
REP REPLICATE 
REX RE-EXTRACTION 
RP1 REPLICATE - 1ST TRY 

PREPARATION BLANK - 1ST TRY (TRITIUM ONLY) 
PREPARATION BLANK - 2ND TRY (TRITIUM ONLY) 
PREPARATION BLANK - 3RD TRY (TRITIUM ONLY) 

RES DESCRIPTION 
RP2- REPLICATE - 2ND TRY 

REPLICATE - 3RD TRY 
HISTORICAL VALUE - UNKNOWN MEANING 
RE-EXTRACTION 1ST TRY 

E3 
RX1 
RX2 &-EXTRACTION ZND TRY 
Rx3 RE-EXTRACTION 3RD TRY 
S SPIKE 
s 1  SPIKE 1ST TRY 
s2 SPIKE 2ND TRY 
s3 SPIKE 3 m  TRY 
SD SPIKE DUPLICATE 
SP SPIKE 3RD TRY 
SPK SPIKE 
SUR SURROGATE 
TB TRIP BLANKS 
TIC TENTATTWLY IDENTIFIED COMPOUND 
TRl TARGET ANALYSIS 1ST TRY 
TR2 TARGET ANALYSIS 2ND TRY 
TR3 TARGET ANALYSIS 3RD TRY 
TRG TARGET 
UNK HISTORICAL VALUE - UNKNOWN MEANING 

- - - . .  ... . .  I . . . . . .  .. - . . . . . .  
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% SOLID 
% REC 
C 
C/100ML 
DPMJL 
DPM/SA 
FT 
G 
G/L 
G/SQ. M 
GAL 
INCH 
L 
MG/G 
MG/KG 
MG/L 
MG/ML 
ML 
MS/CM 
NO UNITS 
02 
PCI/G 
PCI/KG 
PCIlL 
PCI/ML 
PCI/SA 
PER MILLE 
PH - 
PPB VIV 
PPM 
PPM VIV 
S.U. 
T.U. 
UCUFILTER 
U CI/ FLT 
UCIfilL 
UG/G 
UGKG 
UGIL 
UGIML 
UG/WIPE 
L?,'.Hc' -'b! - . --, c -,-* * ,- , I 

- - -.*A 

- .  
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. .  

. .  

. .  

.DESCRIPTION , .  . __-__-_-___- ---------- ------------- 
PERCENT . . . . .  

PERCENT MOISTURE 
PERCENT SOLID 
PERCENT RECOVERY 
DEGREES CELSIUS' 
COUNT PER 100 MILLmTERS 
DISINTEGRATIONS PER MINUTE PER LITER 
DISINTEGRATIONS PER MINUTE/SAWLE 

. .  . .  . . . . .  

FEET 
GRAM 
G W l S  PER LITER 
GR4MS/SQUARE METER 
GALLON 
INCH 
LITER 
MILLIGRAMS PER GWd-i'l . 
MILLIGRAMS PER KILOGRAM 
MILLIGRAMS PER LITER 
MILLIGRAMS PER MKLILITER 
MILLILITER 
MILLISIEMENS PER CENTIhlETER 
NO UNIT FOR TIXIS PAR4IIETER 
OUNCE 
PICOCURIES PER GRAM 
PICOCUFUES PER KIL0GRAh.I 
PICOCURIES PER LITER 
PICOCUFUES PER MILLILITER 
PICOCURIES PER SAMPLE 
PER MILLE 
PH 
PARTS PER BILLION, UNIT VOLUME PER VOLUhfE 
PARTS PER MILLION 
PARTS PER MILLION, UNIT VOLUMNE PER V O L m E  
S T A N D m  PH UNITS 
TRITIUM UNITS 
MICROCURIES PER FILTER (HISTORICAL) 
MICROCURIES PER FILTER 
MICROCURIES PER MILLILITER 
MICROGUMS PER G U M  
MICROGUMS PER K I L O G W I  
MICROGUVS PER LITER 
MICROGRWS PER MILLILITER 
MICROGRAMS PER WIPE, USED FOR PCBS 

\. '-:-?,-!,!, .-T.T<. 

p c ,  --.-. -*r?? 
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LAB QUALIFIER DESCRIPTIONS 12/17/93 

- -  DESCRIPTION 
-------------____________________I______----------- 

OUTSIDE CONTRACT REQUIRED QC LmlITS-CRGANIC 
DUP ANALYSIS OUTSIDE CONTROL LIMITS-INORGANIC 
MSA CORRELATION COEF < 0.995-INORGANIC 
TIC SUSPECTED ALDOL-CONDEN PRODUCT-ORGANIC 
ANALYTE FOUND IN BLANK AND SAMPLE-ORGANIC 
C METH DET LIM BUT > = INSTR DET LM-INORGANIC 
PEST WHERE ID CONFIRMED BY GUMS-ORGANIC 
COMPOUNDS IDED USING SECONDARY D E  FACT-ORGANIC 
NO SURROG/MATRIX SPIKE RECOV, EXTRACT DILUTED 
CONCEN EXCEEDS CALIB RANGE OF INSTRUMENT-ORGANIC 
ESTIMATED DUE TO INTERFERENCE-INORGAC 
EST, COMPOUND OFF-SCALE IN BOTH COLUMNS-ORGANIC 
NATIVE ANALYTE > 4X SPIKE ADDED-INORGANIC 
INTERFERENCE 
EST VALUE < SAMPLE’S DETECT LLWT 
RESULT IS BETWEEN THE IDL AND MDL (CRDL) 
DUPLICATION INJECTION PRECISION NOT MET-INORGANIC 
SPIKED RECOVERY NOT W/IN CONTROL LIMITS-INORGANIC 
DETERMINED BY MSA, CAN’T BE WITH + OR W-INORGANIC 
COMPOUND FOUND IN TCLP EXTRACT BLANK AND SAMPLE 
UNDETECTED, ANALYZED FOR BUT NOT DETECTED 
POST-DIGEST SPIKE OUTSIDE OF CONTROL LIM-INORGANIC 
LAB SOFTWARE FLAG, ENTERED MANUALLY-ORGANIC 
DET LIM > NORMAL, SAMPLE MATRIX INTERFER-INORG 
RESULT BY CALCULATION-GRRASP 
INDISTINGUISH ISOMER IN TIC-ORGAVIC 
QUEST ID, MATRIX INTERFER OF COLUMNS-ORGANIC 



8 . .  .. -v ~ ... _ _  . . . .  . . . . .  . -  
. .  

. * . .- .J . ., . ....... L:.. . . .  . . .  

... . . . . .  . .  
. .  

. .  .-. 

@ vi ------ 

A 
B 
E 
J 
JA 
R 
U 
V .  
VA 
Y 
Z 

. . . . .  . . . . . . . .  

. . . . . . . .  . .  . .  .-, . .  
. . . . . . .  . . . . . . .  . .  

. . . . . . . . . . . . . . .  . .  ... . . .  -3. .:.:. ..". 7. * '  

. . . . . . . .  . .  . .  

VALIDATION DESCRIPTIONS -12117193 . 

DESCRIPTION 

INDICATES THE RECORD WAS NOT VALIDATED 
DATA IS ACCEPTABLE, WITH QUALIFICATIONS 
INDICATES COMPOUND WAS FOUND IN BLK AND SAMPLE 
ASSOC VAL EXCEEDS CALIB RANGE DILUTE AND REANALYZE 
ASSOCIATED VALUE IS ESTIMATED QUANTITY 
ESTIMATED, ACCEPTABLE 
DATA IS REJECTED 
ANALYZED, NOT DETECT ATIABOVE METHOD DETECT LLWT 
DATA IS VALID 
DATA IS VALID, ACCEPTABLE WITH QUALIFICATIONS. 
ANALYTICAL RESULTS IN VALIDATION PROCESS 
VALIDATION WAS NOT REQUESTED OR PERFORMED 

----------------------------------------~___ 

. .  
. . .  . . . . . .  < . . .  . . _  . . _ .  . 

... >,, ~ .:,:. *.I' : 
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4 
5 
6 
7 
8 
9 
10 
11 
12 
1-3 
14 
15 
16 
17 
18 
19 
20 
3 1  

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

. . . . . . . . . .  . . .  
. . . . . . .  

. .  

. . . . .  

. .  
. .  

ONS :.i2,i;jg3:-7< 
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. .  . . .  - .  . . . . . . . .  . . .  

. . . .  . _ . . _  . ............. . . . . . . . .  . .  . .  . .  
- . ,  D E S C ~ ' T I O N  

Holding times were exceeded 
Holding times were grossly exceeded 
Initial calibration correlation coefficient < 0.995 
Calibrqtion verification criteria were not met 
CRDL check sample recovery criteria were not met 
Incorrect calibration of instrument 
Analyte values > IDL were found in the blanks 
Negative bias was indicated in the blanks 
Interference indicat in the ICP Interf Chk Smpl 
Lab Control Sample recovery criteria were not met 
Duplicate sample precision criteria were not met 
Predigestion matrix spk crit werent met (+/- 25 70) 
Predizestion matrix spk crit werent met ( < 30%) 
Postdigestion matrix spk recov crit were not met 
MSA was required but not performed 
MSA calibration correlation coefficient < 0.995 
Serial dilution criteria not met 
Documentation was not provided 
Calibration verification crit not met 
AA dup injection precision crit were not met 
Reazent blanks exceeded MDA 
Tracer contamination 
Improper aliquot size 
Sample aliquot not taken quantitatively 
Primary standard had exceeded exp date 
No raw data submitted by the laboratory 
Recovery criteria were not met 
Duplicate analysis was not performed 
Verification criteria were not met 
Replicate precision criteria were not met 
Repticate analysisi was not performed 
Lab control samples > +/- 3 si,oma 
Lab cntrl smpls > +/- 2 si,ama and < i-/- 3 si-ma 
Efficiency spectra shows drop 
tSIE criteria were not met 
MDA exceeded the RDL 
Sample exceeded efficiency curve weight limit 
Excessive solids on planchet 
Tune criteria not met 
Organics initial calibration crit werent met 
Organics cont. calibration crit werent met 
Surrogates were outside criteria 
Internal standards outside criteria 
Yo mass s?ccrrL werc orcvided 

Attachmen: i 
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47 
48 
49 
50 
51  
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

-- ______.- - ----I-_ 

. .  . .  GCMS confirmation was not performed 
Percent breakdown exceeded 20 percent 
Linear range of instrument was exceeded 
Method blank contamination 
Unknown carrier volume 
Nonverifiable lab results and/or unsubmirted data 
Transcription error 
Calculation error 
Incorrect reported activity or MDA 
Result excds linear range, serial dilut val rptd 
IDL changed due to significant figure discrep. 
Percent solids < 30 percent 
Percent solids < 10 percent 
Blank activity exceeded RDL 
Blank recovery criteria were not met 
Replicate recovery criteria were not met 
LCS relative percent error criteria not met 
LCS expected value not submined/verifiable 
Non-traceable/non-certified standard was used 
Tracedspike aliquot non-verifiable 
Carrier aliguot non-%erifiable 
Sample results not submittedherifiable 
Frequency of quality control samples not met 
Samples not distilled 
Resolution criteria not met 
Unit conversion of results 
Calibration counting statistics not met 
IPA not performed 
LCS data not submitted 
Blank data not submined 
Instrument gain and/or efficiency not submitted 
Detector efficiency criteria not met 
MDAs were calculated by reviewer 
Result obtained through dilution 
~purious countss' of unkown orizin 
Repeat count outside of 3 si-gma counting error 
Sample results were not corrected for decay. 
Sample rslts werent included on Data Sum.'Table 
Key fields wrong 
Record added by QLI 
Results consid. qualitative not-quantitative 
lab did no analysis for this record 
blank corrected results 
sample analysis was not requested 
sample result was validated due to re-analysis 
unit ccnversion.ac sample a c ~ i v i r v / u ~ c ~ . r r a i n ~ ~ ? ~ ~ ~ ~ ~ -  
. . ._ ,_ . - , _. , . . .-.... I - ,  L.*.-. !::I.: .. . . .  

-,.? - > -  -> .:.. -, 
- .  . .  . ' . . ?  . 
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_-..---------- 
Am 
BIOTA 
CHARCOAL 
FAUNA 

FILTER 
FILTSOX 
FISH 
FLORA 
GLASS 
LIQUID 

SED 
SLUDGE 
SOIL 
SOLID 
WATER 

bGTkIX DESCRIPTIONS 12/17/93 

DESCRIPTION 

____________________----_-----------_----------_______________ 
SAMPLES OF CONFINED AIR 
OBSOLETE; HOW RAD LABS ARE REPORING FAUNA 
CHARCOAL FILTER MATERIAL 
ALL ANIMAL TISSUES, BODIES OR COMPOSITES, 
INCLUDING MMlALS, INSECTS,REPTILES AND AMPHIBIAXS 
ANY SAMPLE COMPOSED OF ANY TYPE OF FILTER 
OBSOLETE; HOW LABS USED TO REPORT FILTER 
ALL AQUATIC VERTEBRATE SAMPLES 
PLANT SAMPLES 
CRUSHED GLASS 
ALL WATER OR LIQUID SAMPLES. ALL TCLP ANALYSIS 
AND ALL TRITIUM ANALYSIS. 
OBSOLETE; HOW LABS USED TO REPORT SEDIMENT 
MIXTURES OR CHEMICAL SLUDGE NETHER SOLID NOR LIQUD 
OBSOLETE; HOW LABS USED TO REPORT SOIL 
ALL SOIL, SEDIMENT, ASPHALT OR OTHER SOLID SAMPLES 
OBSOLETE; HOW LABS USED TO REPORT WATER 
ANY TYPE OF MATERIAL USED FOR WIPES 
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\ 
. . .  

e 
DISPOSITION 
-----I-------- 

ANALYSIS FAILED 
BROKEN BOTTLE 
CANCELED 
CHANGE REQUEST 
DAMAGED BY LAB 
DET LIM = A 
DET LIM = R 
DRY 
EQUIPMENT 
ERROR ON COC 
EXCEED HOLD TM 
EXTRA ANALYTE 
FR 
FROZEN 
GRRASP REQ 
HARD COPY ONLY 

J U L O  
LAB CHANGED 
LAB SHUTDOWN 
LACK WATER 
LOST 
MISSING RESULT 
NA 
NNNP 
ND 
NEG 
NEVER RECEIVED 
NEVER SHIPPED 
NG 
NO DISCHARGE 
NO FLOW 
NO RECOVERY 
NO RESULT 
NO SAMPLE TAKEN 
NOLOG 

LAB DISPOSITION DESCRIPTION 2/14/94 

DESCRIPTION 

NO EDD, LAB UNABLE TO OBTAIN REPORTABLE RESULTS 
NO SAMPLE TAKEN, BOTTLE WAS BROKEN 
NO EDD, RECErVED BY LAB THEN CANCELED BY FIELD 
LAB REQUESTED TO PERFORM ANALYSIS NOT ON COC 
NO EDD, SAWLE RECEIVE BY LAB THEN DAMAGED 
LAB REPORTED A AS THE DETECT LIMIT 
LAB REPORTED R AS THE DETECT LIMIT 
NO SAMPLE TAKEN, WELL WAS DRY 
NO SAMPLE TAKEN, EQUIPMENT PROBLEMS 
NO EDD, ERROR MADE WHILE COMPLETING COC 
NO EDD, SAMPLE EXCEEDED HOLDING TIME 
LAB REPORTED ANALYTE NOT INCL IN EXPCTD ANAL SUITE 
LAB REPORTED FR AS THE RESULT 
NO SAMPLE TAKEN, WATER SURFACE IS FROZEN 
LAB DATA, GRRASP REQUIRED, NOT A COC REQUEST 
NO EDD, HARD COPY RESULTS ONLY' 
LAB REPORTED 1NSUF.SMPL AS THE RESULT 
LAB REPORTED IS AS THE RESULT 
LAB REPORTED IV AS THE RESULT 
LAB REPORTED JULO AS THE RESULT 
NO EDD, SAMPLE WAS SHIPPED TO A DIFFERENT LAB 
NO EDD, LAB NO LONGER OPERATIONAL 
NO SAMPLE TAKEN, INSUFFICIENT WATER 
LAB REPORTED LOST AS THE RESULT 
LAB REPORTED NO RESULT, REASON U h i - i O W N  
LAB REPORTED NA AS THE RESULT 
LAB REPORTED NNNP AS THE RESULT 
LAB REPORTED ND AS THE RESULT 
LAB REPORTED NEG AS THE RESULT 
NO EDD, LAB NEVER RECEIVED SAMPLE 
SAMPLE WAS COLLECTED AND NEVER SHIPPED TO THE LAB 
LAB REPORTED NG AS THE RESULT 
NO SAMPLE TAKEN, NO DISCHARGE OCCURED 
NO SAMPLE TAKEN, NO WATER FLOW AT LOCATION POINT 
NO SAMPLE TAKEN DUE TO NO RECOVERY 
NO EDD, NO LAB RESULT FOR THIS SPECIFIC &VfiYTE 
NO SAMPLE TAKEN; FIELD ERROR 
LAB REPORTED NOLOG AS THE RESULT 
LAB REPORTED NONE AS THE RESULT 

Attachment 1 
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--------------- 
NOT REQUESTED 
NR 
PAR% 
PREP ONLY 
RECD DAMAGED 
RECD, DAMAGED 
RECD, LOST 
RECD, NOT ANAL 
REPEAT SAMPLE 
RESTRICT ACCESS 
SAMPLED 
U 
V 
VEHICLE 
WEATHER 
WET 
WRONG PRESERVE 

.. . . .  ,,:::-; ............... . r .  ' . . y .  _... . . . . . .  . . . . . . . .  . .  . . . . . . .  . .  . . .  .................. . .. , . . . . . .  ....... -::... ._.. .: . . . .  . . _  s . . . . . . . .  . .  
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. .  . . - _ . .  
. .  

..... . . . . .  . . .  . .  ..:.. . . .  . .  

LAB DISPOSITION' DESCRIPTION .2114194 . .  

DESCRIPTION 

LAB PROVIDED DATA THAT WAS NOT REQUESTED 
LAB REPORTED NR AS THE RESULT 
INSUFFICIENT WATER FOR FULL SAMPLE SUITE 
NO EDD, SAMPLE SENT TO " I S  LAB FOR PREP ONLY 
NO EDD, RECEIVED BY LAB IN A DAMAGED STATE 
NO EDD, RECEIVED BY LAB IN A DAMAGED STATE 
NO EDD, RECEIVED BY LAB AND THEN LOST 
NO EDD, RECEIVED BY LAB ANALYSIS WAS NOT PERFORMED 
1ST BOTTLE BROKE/FROZEN; REUSED SAMPLE #; 
NO SAMPLE TAKEN, SECURITY OR CONSTRUCTION PROBLEM 
SAMPLE WAS COLLECTED 
LAB REPORTED U AS THE RESULT 
LAB REPORTED V AS THE RESULT 
NO SAMPLE TAKEN, VEHICLE PROBLEMS 
NO SAMPLE TAKEN, INCLEMENT WEATHER 
SOIL SAMPLE WAS COLLECTED BELOW THE WATER TABLE 
NO EDD, NO ANALYSIS FIELD USED WRONG PRESERVATIVE 

, . - . . . . . . . .  ,-. .'.G". . . . .  
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APPENDIX F 

Appendix F contains printouts of the output files for all GENII program runs made as part of 
the Draft Phase I RFI/RI for OU15. The output file from the GENII program includes copies 
of the input files; separate copies of the input files are therefore not provided. Each GENII run 
was made for a different radionuclide. The runs are presented in the following order: 

Americium 241 (Am-241) 

Plutonium 239/240 (Pu-239/240) 

Radium 226 @a-226) 

Uranium 233/234 (U-233/234) 

Uranium 235 (U-235) 

Uranium 238 (U-238) 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Am-241 Analysis 

This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  __-------_ --------__ 

Input file name: \GENII\180aml.in 
GENII Default Parameter Values -(28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

3 Surface soil input unit: (l-rn2, 2-rn3, 3-kg) 

- - - -_ -_ -  -_- - - - - - - -  Basic Concentrations--------- 
Re1 ease Surface Deep Ground Surface 
Radio- Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  - _ _ _ _ _ _  -------  - _ - _ _ _ _  _ _ _ _ _ _ _  
AM241 5.6E-01 5.6E+06 O.OE+OO O.OE+OO O.OE+OO 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OEtO0 Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area for external dose modification factor (m2) 

Input prepared by: Date : 

Input checked by: Date : 



Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
Liver 
LL Int. 
UL Int. 
S Int. 
Stomach 

- - _ - - - _ - - - _ _ - _  

Committed 
Dose 

Equivalent 
- - - - - - - - -_  
9.5E-01 
4.6E-05 
5.3E+00 
7.4E-02 
3.OE-05 
6.8E+01 
1.2E+01 
1.9E-01 
6.1E-02 
1.1E-02 
4.2E-03 

Weighting 
Factors 

- - - - - - - - - 
2.5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Weighted 
Dose 

Equivalent _ _ _ _ _ _ _ _ _ _  
2.4E-01 
6.9E-06 
6.3E-01 
8.9E-03 
9.1E-07 

7.2E-01 
1.1E-02 
3.7E-03 
6.4E-04 
2.5E-04 

2.OE+OO 

Controlling Organ: 
Controlling Pathway : 
Controlling Radionuclide: 

Bone Sur 
Ing 
AM2 4 1 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Am-241 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Dose Commitment Year 
1 2 3 . . .  

25.0 
50.0 

Rem 

Internal : I 
Intake : I  
Year: 3 1  

I 
2 1  1.4E-01 

I + 
1 I 1.4E-01 + 1.l.E-01 

I 1  I I  
Internal 

Dose 
Annua 1 1.4E-01 + 2.4E-01 

1.3E-01 . . .  
+ 

1.1E-01 . . .  Internal 
+ Effective 

+ l.lE-01 + . . .  = 3.6E+00 Dose 
Equivalent 

Cumulative 

Dose 

I I  

+ 3.5E-01 + . . .  = 7.4E+01 Internal 

+ + + + 
External 
Annual 1.7E-02 1.7E-02 1.7E-02 . . . 4.1E-01 

I 1  I I  I I  I I  
Dose 

Annual Cumulative 
Dose 1.5E-01 + 2.6E-01 + 3.7E-01 + . . .  = 7.4E+01 Dose 

Maximum 

Dose Occurred 
In Year 25 

2.2E+00 Annual 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Am-241 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equival'ent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ - _ _ _ _ _ _ _ - - - - -  -__- - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - -_  _ _ _ - - - -  - - _ _ _ - -  - - - - _ _ _  
Inhale 7.4E-02 6.9E-06 l.lE-05 4.5E-05 1.3E-04 8.9E+00 7.OE-01 1.3E-01 
Soil Ing 3.OE-05 4.2E-03 l.lE-02 6.1E-02 1.9E-01 5.9E+01 4.6E+00 8.2E-01 

Total 7.4E-02 4.2E-03 1.1E-02 6.1E-02 1.9E-01 6.8E+01 5.3E+00 9.5E-01 
_ _ _ _ _ - - - _ _ - - - _ _  -__ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - -_- -  - - - _ _ - _  

Pathway Ovaries Muscle Thyroid Liver 

Inhale 1.2E-01 4.1E-06 4.OE-06 1.6E+00 
Soil Ing 8.1E-01 4.2E-05 2.6E-05 l.OE+Ol 

Total 9.3E-01 4.6E-05 3.OE-05 1.2E+01 
- - - _ _ _ _ _ _ _ - _ - - -  - - - - - - -  - - - - - - -  - - - - - - -  _ - _ _ - - -  

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) e Case title: IHSS 180 Am-241 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ - -  - - - - - - -  _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ _ _ _  _ _ _ _ - _ _  _ _ _ _ _ _ -  
Inhale 1.8E+00 1.7E-04 2.7E-04 1.1E-03 3.2E-03 1.8E+02 1.4E+01 2.4E+00 
Soil Ing 7.2E-04 1.OE-01 2.6E-01 1.5Et00 4.5E+00 1.2E+03 9.1E+01 1.5E+01 

Total 1.8E+00 1.OE-01 2.6E-01 1.5E+00 4.5E+00 1.3Et03 l.lE+02 1.8E+01 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - _  _ _ _ _ _ _ -  - - - - - - -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Liver 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  
Inhale 2.4E+00 1.OE-04 1.OE-04 3.5E+01 
Soil Ing 1.5Et01 1.OE-03 6.4E-04 2.2E+02 

Total 1.8Et01 1.1E-03 7.4E-04 2.6E+02 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ - - - - - -  - - - - - - -  

External Dose by Exposure Pathway 



This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr) : 50.0 

Input file name: \GENII\180pul.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

3 Surface soil input unit: (1-m2, 2-m3, 3-kg) 

Basic Concentrations--------- 0 Re1 ease Surface Deep Ground Surface 
- - - - - - - -  -_ -_- - - - - -  

Radio- Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L 
_ _ _ _ _ _ - _  - -__ - - -  - - - - - - -  _ - - - - - -  - - - - - - -  - - - - - - -  
PU239 5.6E-01 5.6E+06 O.OE+OO O.OE+OO O.OE+OO 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PAMMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 

0 LOIC occurred n years prior to beginning of intake period 
O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO. Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area for external dose modification factor (m2) 

Input prepared by: Date: 

Input checked by: Date : 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-239 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

’ Committed .Weighted 
Dose Weighting Dose 

Organ Equivalent Factors Equivalent 
- - - - - - - - - - - - - -  -_ - - - - - - - -  - - - - - - - - -  - - - - - _ - _ _ _  

Gonads 4.7E-02 2.5E-01 1.2E-02 
Breast 7.2E-07 1.5E-01 1.1E-07 
R Marrow 3.1E-01 1.2E-01 3.7E-02 
Lung 1.3E+00 1.2E-01 1.5E-01 
Thy ro i d 5.6E-07 3.OE-02 1.7E-08 
Bone Sur 4.OE+00 3.OE-02 1.2E-01 
Liver 7.1E-01 6.OE-02 4.3E-02 
LL Int. 1.7E-01 6.OE-02 1.OE-02 
UL Int. 5.5E-02 6.OE-02 3.3E-03 
S Int. 9.7E-03 6.OE-02 5.8E-04 
Stomach . 3.9E-03 6.OE-02 2.3E-04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Internal Ef.fective Dose Equivalent 3.8E-01 
External Dose 1.6E-04 

Annual Effective Dose Equivalent 3.8E-01 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-239 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Dose Commitment Year 
1 2 3 1 . .  

Internal : 
Intake 
Year: i 

2 

.1 

Internal 
Annual 
Dose 

Annua 1 
Dose 

~~~ 

I 
I 
I 
I 
I 
I 
I 4.7E 

I I  

4.7E-02 . . . 
+ 

4.7E-02 2.4E-02 . . .  
+ + 

.02 + 2.4E-02 + 1.8E-02 + . . .  

I I  I I  

4.7E-02 + 7.1E-02 + 9.OE-02 + . . .  

+ + + 

1.6E-04 1.6E-04 1.6E-04 . . . 
I I  I I  I I  

4.8E-02 + 7.2E-02 + 9.OE-02 + . . .  

3. BE-01 

8.1E+00 

+ 

4.1E-03 

I I  

8.1E+00 

2.6E-01 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annual 
Dose Occurred 
In Year 25 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-239 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ -  - - _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  
Inhale 1.3E+00 2.8E-06 6.5E-06 3.7E-05 1.1E-04 3.4E+00 2.7E-01 4.6E-02 
Soil Ing 2.5E-07 3.9E-03 9.7E-03 5.5E-02 1.7E-01 5.8E-01 4.5E-02 5.1E-04 _ _ _ _ _ _ _ _ _ - _ _ _ _ _  _ _ _ _ - _ _  _ _ - - - - -  - - - - - - -  - - - - - - -  - -_ - - - -  - - - - - - -  _ _ - - - _ _  _ _ _ - _ _ _  
Total 1.3E+00 3.9E-03 9.7E-03 5.5E-02 1.7E-01 4.O'E+OO 3.1E-01 4.7E-02 

Pathway Ovaries Muscle Thyroid Liver 
- - - - - - - - - - - - - -_  - _ _ - _ _ _  - - -__ - -  - - - _ _ _ _  _ _ _ - _ _ _  
Inhale 4.6E-02 3.3E-07 3.2E-07 6.1E-01 
Soil Ing 1.7E-04 3.9E-07 2.4E-07 1.OE-01 

Total 4.6E-02 7.2E-07 5.6E-07 7.1E-01 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - _ _  _ _ _ _ _ _ _  _ _ _ _ - - _  _ _ _ _ _ _ _  

External Dose by Exposure Pathway 



(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-239 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ _ _ - - - _ - - _ - _ - _  _ -_ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - _ - - _ _  _ _ _ _ _ _ _  
Inhale 2.9E+01 7.l.E-05 1.6E-04 9.2E-04 2.7E-03 6.8Et01 5.2Et00 8.6E-01 
Soil Ing 6.1E-06 9.5E-02 2.4E-01 1.3E+00 4.2E+00 1.2E+01 9.OE-01 1.3E-02 _ _ _ _ _ _ _ _ _ - _ _ - - _  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - -_  _ _ _ _ _ _ _  
Total 2.9E+01 9.5E-02 2.4E-01 1.3E+00 4.2E+00 7.9E+01 6.1E+00 8.8E-01 

Pathway Ovaries Muscle Thyroid Liver 

Inhale 8.6E-01 8.3E-06 8.OE-06 1.3E+01 
Soil Ing 4.3E-03 9.5E-06 5.9E-06 2.2E+00 

Total 8.7E-01 1.8E-05 1.4E-05 l.SE+Ol 
_ _ - - - - _ _ _ _ _ _ _ _ _  - -_ - - - -  - - - - - - -  - - - - - - -  - - - - - -_  

External Dose by Exposure Pathway 



L GENII Dose Calculation Procrram - 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-240 Analysis I' 

This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr): 25.0 
Dose calculations ends after (yr): 50.0 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180pu2.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90.R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

- _ _ _ _ _ _ _ _ -  _ _ _ _ _ _ _ _ _ -  
0 . 0  
0 

0 .OE+OO 
0 .OE+OO 
O.OE+OO 
100.0 

NEAR-FIELD PAW&ETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Inventory disposed n years prior to beginning of intake period 
LOIC occurred n years prior to beginning of intake period 
Fraction of roots in upper soil (top 15 cm) 
Fraction of roots in deep soil 
Manual redistribution: deep soil/surface soil dilution factor 
Source area for external dose modification factor (m2) 

Input prepared by: Date: 

Input checked by: Date: 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-240 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 5 0 . 0  
Dose units: 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
Liver 
LL Int. 
UL Int. 
S Int. 
Stomach 

Committed 
Dose 

Equivalent _ _ _ _ _ _ _ _ _ _  
4.6E-02 
9.OE-07 
3.1E-01 
1.3E+00 

4.OE+OO 
5.6E-07 

7.1E-01 
1.7E-01 
5. 5E-02 
9.7E-03 
3.9E-03 

Rem 

Weighting 
Factors 

- - - - - - - - - 
2. SE-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Weighted 
Dose 

Equivalent 
- - - -_ - -_ - -  
1.2E-02 
1.4E-07 
3.7E-02 
1.5E-01 
1.7E-08 
1.2E-01 
4.3E-02 
1.OE-02 
3.3E-03 
5.8E-04. 
2.3E-04 

Controlling Organ: Bone Sur 
Controlling Pathway: Inh 
Controlling Radionuclide: PU2 4 0 
__________________-_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Total Inhalation EDE: 3.3E-01 
Total Ingestion EDE: 4.3E-02 
____-__________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Pu-240 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
5 0 . 0  

Rem 

Dose Commitment Year 
1 2 3 . . .  

Internal 
Intake 
Year: 

: I  
: I  
3 1  

I 
2 1  

I 
1 I 4.8E-02 

4.8E-02 

2.4E-02 

+ 1.8E-02 

+ 

+ 

. . .  
4.8E-02 

+ 
+ 2.4E-02 

Int erna 1 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

. . .  
+ . . .  = 3.8E-01 

I I  

+ 7.2E-02 

I I  

+ 9.OE-02 
Internal 
Annual 
Dose 

Ex't ern a 1 
Annual 
Dose 

4.8E-02 + . . .  = 8.1E+00 

+ 

. . .  1.8E-03 

I I  

+ . . .  = 8.1E+00 

+ + + 

1.3E-05 7.3E-05 7.3E-05 

I I  I I  

+ 7.2E-02 

I I  
Annua 1 
Dose 

Cumulative 
Dose 4.8E-02 + 9.OE-02 

Maximum 
2.6E-01 Annual 

. Dose Occurred 
In Year 25 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) e Case title: IHSS 180 Pu-240 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units:. 

2 5 . 0  
5 0 . 0  

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int.,LL Int. Bone Su R Marro Testes 
- - - - - - - , - - - - - - - _ _ _ _ _ _ _ - - _ _ - - - -  - _ - _ _ - -  - - - - - - -  - - - - - - -  - - - - - - -  - - _ _ - - -  - - - - _ _ _  

Inhale 1.3E+00 2.9E-06 6.5E-06 3.7E-05 1.1E-04 3.4E+00 2.6E-01 4.6E-02 
Soil Ing 2.5E-07 3.9E-03 9.7E-03 5.5E-02 1.7E-01 5.8E-01 4.5E-02 1.7E-04 

Total 1.3E+00 3.9E-03 9.7E-03 5.5E-02 1.7E-01 4.OE+00 3.1E-01 4.6E-02 
_ _ _ _ _ _ - - - - - - - _ _  -_ - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - _ _ _ _ _  

External Dose by Exposure Pathway 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway 

Inhale 
Soil Ing 

Total 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - - - _ _  _ _ _ _ _ _ _  _ _ _ _ - _ _  _ _ - _ _ _ _  
2.9E+01 7.2E-05 1.6E-04 9.2E-04 2.8E-03 6.8E+01 5.2E+00 8.6E-01 
6.1E-06 9.5E-02 2.4E-01 1.3E+00 4.3E+00 1.2E+01 9.OE-01 .4.2E-03 

2.9E+01 9.5E-02 2.4E-01 1.3E+00 4.3E+00 7.9E+01 6.1E+00 8.7E-01 
_ _ _ _ _ - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  -_ - - - - -  - - - - - - -  _ _ _ _ _ - -  

Ovaries Muscle Thyroid Liver _ _ _ _ _ _ _  - _ _ _ _ _ _  _ - - _ _ _ _  _ _ _ - _ _ _  
8.6E-01 8.9E-06 7.9E-06 1.3E+01 
4.4E-03 1.3E-05 5.9E-06 2.2E+00 
_ _ _ _ _ _ _  _ _ _ _ _ - _  _ _ - _ _ _ _  _ _ _ _ _ _ _  
8.7E-01 2.2E-05 1.4E-05 1.5E+01 

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Ra-226 Analysis 

This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr): 25.0 
Dose'calculations ends after (yr): 50.0 

__-_-----_ _ _ _ _ _ _ _ _ - _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180ral.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

----__--_- --------_- 
0.0 

0 
0 .OE+OO 
O.OE+OO 
O.OE+OO 

100.0 

Basic Concentrations--------- 
Release Surface Deep Ground Surface 
Radio- Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L 

_ _ _ _ _ _ _ _  _ _ - _ _ _ _ _ _ _  

_ - -_ - - -_  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - _ - _ _  
RA226 5.6E-01 5.6E+06 O.OE+OO O.OE+OO O.OE+OO 

NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Inventory disposed n years prior to beginning of intake period ' 

LOIC occurred n years prior to beginning of intake period 
Fraction of roots in upper soil (top 15 cm) 
Fraction of roots in deep soil 
Manual redistribution: deep soil/surface soil dilution factor 
Source area for external dose modification factor (m2) 

Input prepared by: Date: 

Input' checked by: Date: 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Ra-226 Analysis 

0 

a 

Dose units: 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
LL Int. 
UL Int. 
S Int. 
Stomach 
Liver 

Committed 
Dose 

Equivalent 
_ _ _ _ _ _ - - - -  
8.1E-03 
8.1E-03 

7.4E-02 
8.1E-03 

1.4E-01 
4.8E-02 
1.5E-02 
1.2E-02 
3.9E-06 

1.7E+00 

2.OE+01 

Rem 

Weighting 
Factors 

- - - - - - - _ - 
2.5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Weighted 
Dose 

Equivalent 
_ _ _ _ _ _ _ _ _ -  
2.OE-03 
1.2E-03 
2.OE-01 
8.8E-03 
2.4E-04 
6.1E-01 
8.1E-03 
2.9E-03 
9.1E-04 
7.OE-04 
2.4E-07 

Controlling Organ: Bone Sur 
Controlling Pathway: I ng. 
Controlling Radionuclide: PB210 
________________________________________- - - - - - - - -  
Total Inhalation EDE: 8.9E-03 
Total Ingestion EDE: 8.3E-01 
________________________________________-- - - - - - - -  



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) e Case title: IHSS 180 Ra-226 Analysis 

Executed on: 07/10/94 at 02:06:51 
_ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annual 
Dose 

External 
Annua 1 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 . . .  

2.OE-01 . . . 
+ 

1.4E-01 7.3E-02 . . .  
1.OE-01 + 6.3E-02 + 5.3E-02 + . .  . 

+ + 

I I  I I  I I  

1.OE-01 + 2.OE-01 + 3.2E-01 + . . .  
+ + + 

l.lE-02 6.9E+00 6.9E+00 . . . 
I I  I I  I I  

1.1E-01 + 7.1E+00 + 7.2E+OO + . . .  

8.4E-01 

6.1E+01 

+ 

1.7E+02 

I I  

2.3E+02 

9.8Et00 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annual 
Dose Occurred 
In Year 25 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Ra-226 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ -  _ - _ _ _ _ _  __- - - - -  - - - - - - -  - - - - - -_  _ _ _ _ - _ _  - - -_ - - -  - - - -___  _ _ _ _ _ _ _  
Inhale 6.6E-02 1.3E-05 1.6E-05 3.7E-05 9.4E-05 2.8E-02 1.6E-03 1.1E-05 
Soil Ing 8.OE-03 1.2E-02 1.5E-02 4.8E-02 1.4E-01 2.OE+01 1.7E+00 8.OE-03 

Total 7.4E-02 1.2E-02 1.5E-02 4.8E-02 1,.4E-01 2.OE+01 1.7E+00 8.1E-03 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  - _ - - - - -  - - - - - - -  - - _ _ _ _ _  _ _ _ _ - - -  - - - - - - -  - _ _ _ _ - _  - _ - _ - _ _  

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen 
~ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  _ _ _ _ - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - _ _ _ _ _  _ _ _ _ _ _ _  
Inhale 1.1E-05 l.lE-05 l.lE-05 O.OE+OO O.OE+OO O.OE+OO 
Soil Ing 8.OE-03 8.OE-03 8.OE-03 2.4E-06 3.9E-06 1.1E-06 

Total 8.1E-03 8.1E-03 8.1E-03 2.4E-06 3.9E-06 1.1E-06 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - -_ - -  - - - - - - -  

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Ra-226 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ - _ _ _ _ - - _ _ _ _ _ _ -  _ _ _ - - - _  - - - - - - -  - - - - - - -  - - - -__ -  - - - _ _ _ _  _ _ _ _ _ _ _  - - _ - - - -  - _ _ _ - - -  

I 
Inhale 1.6Et00 3.4E-04 4.OE-04 9.3E-04 2.3E-03 6.5E-01 4.OE-02 2.7E-04 
Soil Ing 4.7Et00 4.6E+00 4.8Et00 6.OEt00 9.2E+00 9.1E+02 7.3Et01 4.6E+OC 

Total 6.3Et00 4.6E+00 4.8E+00 6.OE+00 9.2E+00 9.1E+02 7.3E+01 4.6EtO'; 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ - _ _  - - - - - - -  - - - - - - -  _ _ - - _ _ _  _ - - _ _ _ _  _ - _ _ _ - _  - - - - - - -  - _ _ _ _ _ -  

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen 
_ _ _ _ _ _ _ _ - _ _ _ - - -  - _ _ _ _ _ _  _ - - - -_ -  _ _ _ - - _ _  _ _ _ _ _ _ _  _ - - _ _ _ _  - - _ _ _ - -  
Inhale 2.7E-04 2.7E-04 2.7E-04 O.OEtO0 O.OE+OO O.OEtO0 
Soil Ing 4.6Et00 4.7E+00 4.6Et00 1.2Et02 1.4E+02 9.7E+01 

Total 4.6E+00 4.7Et00 4.6Et00 1.2E+02 1.4E+02 9.7E+01 
_ _ _ _ _ _ _ _ _ _ - _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  _ _ _ - - _ _  _ _ _ _ - _ _  _ _ _ _ - _ _  _ - _ _ _ _ _  

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 Ra-226 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Radionuclide 

Radionuclide 

RA 226 
RN 222 
PB 210 
BI 210 
PO 210 

Total 

_ _ - _ _ _ _ _ _ - _ - - - -  

_ _ _ _ - - _ _ _ _ _ _ _ - -  

Lung 
- - - - - - - 
7.4E-02 
O.OE+OO 
7.4E-08 
1.3E-11 
2.1E-08 
- - - - - - - 
7.4E-02 

Stomach 
- - - - - - - 
1.2E-02 
O.OE+OO 
7.OE-08 
3.OE-10 
2.OE-08 
- - - - - - - 
1.2E-02 

S Int. - - - - - - - 
1.5E-02 

7.1E-08 
6.9E-10 
2.1E-08 

O.OE+OO 

- - - - - - - 
1.5E-02 

UL Int. 
- - - - - - - 
4.8E-02 
O.OE+OO 
7.1E-08 
3.6E-09 
2.4E-08 
- - - - - - - 
4.8E-02 

LL Int. 
- - - - - - - 
1.4E-01 
0. OEtOO 
7.3E-08 
9.4E-09 
3.2E-08 
- - - - - _ - 
1.4E-01 

Bone Su 

2.OE+01 
O.OE+OO 

- - - - - - - 

1.4E-05 
1.2E-10 
2.1E-08 
- - - - - - - 
2.OE+01 

Radionuclide Ovaries Muscle Thyroid Kidneys Liver Spleen 
_ - - _ _ _ _ _ - - - _ _ _ _  - _ _ _ _ _ -  _ _ _ _ - _ -  - _ _ - - - -  - - _ _ _ - -  _ _ - - _ _ _  _ _ _ - - - -  
RA 226 8.1E-03 8.1E-03 8.1E-03 O.OE+OO O.OE+OO O.OE+OO 

PB 210 7.2E-08 7.3E-08 7.2E-08 1.8E-06 3.8E-06 O.OE+OO 
BI 210 1.2E-11 1.3E-11 1.2E-11 3.6E-09 O.OE+OO O.OE+OO 
PO 210 2.OE-08 2.1E-08 2.OE-08 6.48-07 l.lE-07 l.lE-06 

RN 222 O.OE+OO O.OEtO0 O.OE+OO O.OEtO0 O.OE+OO O.OE+OO 

_ _ _ - - _ _ _ _ _ _ _ - - _  - _ _ _ _ _ _  - _ _ _ _ _ -  _ _ _ _ - - -  - - _ _ _ _ _  _ _ _ _ _ - _  _ _ _ _ _ - -  
Total 8.1E-03 8.1E-03 8.1E-03 2.4E-06 3.9E-06 l.lE-06 

External Dose by Radionuclide 

0 
Radionuclide 
_ _ _ _ - _ _ _ _ _ _ _ _ _ -  - _ - - - - -  
RA 226 1.1E-02 
RN 222 9.1E-05 
PB 210 2.4E-10 
BI 210 6.5E-10 
PO 210 2.5E-12 

Total 1.1E-02 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ -_ - - - -  

R Marro 

1.7E+00 
0. OE+OO 

- - - - - - - 

9.3E-07 
1.6E-11 
2.1E-08 
- - - - - - - 
1.7E+00 

Testes 
- - - - - - - 
8.1E-03 
O.OE+OO 
7.2E-08 
1.3E-11 
2.1E-08 
- - - - - - - 
8.1E-03 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Radionuclide 

RA 226 
RN 222 
PB 210 
BI 210 
PO 210 

Total 
_ _ _ - _ - _ _ _ _ _ - _ - _  

Lung 

1.8E+00 
O.OE+OO 
2.6Et00 

1.9E+00 

6.3E+00 

4.6E-04 

- - - - - - - 

Stomach S Int. _ _ _ _ _ _ _  _ _ _ _ _ _ _  
2.9E-01 3.7E-01 
O.OE+OO O.OE+OO 
2.5E+00 2.5E+00 

1.8E+00 1.8E+00 

4.6E+00 4.8E+00 

1.1E-02 2.5E-02 

_ _ _ _ _ - -  _ _ _ _ _ _ _  

UL Int 

1.2E+00 
O.OE+OO 
2.5E+00 

2.1E+00 

6.OE+OO 

1.3E-01 

- - - - - - - 

LL Int. 

3.3Et00 
0. OEtOO 
2.6E+00 

2.9Et00 

- - - - - - - 

3.5E-01 

9.2Et00 

Bone Su 

4.6Et02 
O.OE+OO 
4.5Et02 

1.9E+00 

- - - - - - - 

4.4E-03 

9.1E+02 

R Marro 

4.OE+01 
O.OE+OO 
3.1E+01 

1.9E+00 

7.3E+01 

- - - - - - - 

6.OE-04 

- - - - - - - 

Radionuclide Ovaries Muscle Thyroid Kidneys Liver Spleen _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
RA 226 2.OE-01 2.OE-01 2.OE-01 O.OE+OO O.OE+OO O.OE+OO 
RN 222 O.OE+OO O.OE+OO O.OEtO0 O.OE+OO O.OE+OO O.OE+OO 
PB 210 2.6E+00 2.6E+00 2.6E+00 6.OEt01 1.3E+02 O.OE+OO 

PO 210 1.8Et00 1.8E+00 1.8Et00 5.8Et01 9.7E+00 9.7E+01 

Total 4.6E+00 4.7E+00 4.6Et00 1.2E+02 1.4E+02 9.7E+01 

BI 210 4.4E-04 4.6E-04 4.4E-04 1.3E-01 O.OE+OO O.OE+OO 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - -_  _ _ _ _ _ _ _  

External Dose by Radionuclide 

Radionuclide 

RA 226 2.7E-01 
RN 222 1.7E+02 
PB 210 8.9E-03 
BI 210 2.4E-02 
PO 210 2.3E-04 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ -  
Total 1.7Et02 

Testes 
- - - - - - - 
2.OE-01 
O.OE+OO 
2.6E+00 

1.8E+00 

4.6EcOO 

4.6E-04 

- - - - - - - 

. .  



THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

25.0 Intake ends after (yr) : 
Dose calculations ends after (yr): 50.0 

THE FOLLOWING TIMES ARE USED: 

_ _ - - - _ _ _ _ _  -__-_- -__-  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180ul.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External, Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

Input prepared by: Date: 

Input checked by: Date: 



GENII .Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-233 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Committed Weighted 
Dose Weighting Dose 

Organ Equivalent Factors Equivalent _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ -  - - - -_ - - -_  - - _ - _ _ _ _ _ _  
Gonads 2.2E-04 2.5E-01 5.4E-05 
Breast 2.1E-04 1.5E-01 3.2E-05 
R Marrow 7.OE-03 1.2E-01 8.5E-04 
Lung 1.2E+00 1.2E-01 1.5E-01 
Thyroid 2.1E-04 3.OE-02 6.3E-06 
Bone Sur 1.5E-01 3.OE-02 4.4E-03 
LL Int. 1.6E-01 6.OE-02 9.7E-03 
Kidneys 6.2E-02 6.OE-02 3.7E-03 
UL Int. 5. 5E-02 6.OE-02 3.3E-03 
S Int. 9.OE-03 6.OE-02 5.4E-04 
Stomach 3.9E-03 6.OE-02 2.3E-04 

________________________________________- - - - - - - - -  
Internal Effective Dose Equivalent 1.7E-01 

7 External Dose 5.7E-04 

Annual Effective Dose Equivalent 1.7E-01 
__________________-_____________________- - - - - - - - -  

Controlling Organ: 
Controlling Pathway: 
Controlling Radionuclide: 

Lung 
Inh 
U 233 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-233 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Dose Commitment Year 
1 2' 3 . . .  

Internal : I 
Intake : I  
Year: 3 1  4.7E-02 . . . 

2 1  4.7E-02 2.2E-02 . . .  
I + 

I + + 
1 I 4.7E-02 t 2.2E-02 + 1.6E-02 + . . .  = 1.7E-01 

I I  I I  I I  
Internal 

Dose 
Annual 4.7E-02 t 6.8E-02 + 8.4E-02 + . . .  = 4.1E+00 

t t + + 
External 
Annual 5.7E-04 6.7E-04 7.7E-04 . . . 4.5E-02 

/ I  I I  I I  I I  
~ Dose 

Annual 
Dose 4.7E-02 + 6.9E-02 + 8.5E-02 + '  . . .  = 4.1E+00 

~ 1.5E-01 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annua 1 
Dose Occurred 
In Year 25 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-233 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ - _ _ _ _ _ _ _ _ - -  - _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - _ _ - _  - - - - _ _ _  - - _ _ - - _  
Inhale 1.2Et00 3.8E-06 7.3E-06 3.6E-05 l.lE-04 7.7E-05 6.1E-06 1.5E-06 
Soil Ing 2.1E-04 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.1E-04 

Total 1.2Et00 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.1E-04 
_ _ _ _ _ _ _ _ _ _ _ _ _ - _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ _ _ -  - - - - - - -  - - _ _ _ - -  - - - _ _ - -  - - - - _ _ _  _ - _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  - _ _ _ _ _ _  _ - _ _ _ _ _  
Inhale 1.5E-06 1.5E-06 1.5E-06 2.4E-04 O.OE+OO 
Soil Ing 2.2E-04 2.1E-04 2.1E-04 6.2E-02 1.2E-10 

Total 2.2E-04 2.1E-04 2.1E-04 6.2E-02 1.2E-10 
_ _ _ _ - _ _ _ _ - _ _ _ _ _  _ _ - _ _ _ _  _ _ _ _ - - -  __ - - - - -  _ - - - - - -  - - _ _ _ _ _  

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-233 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 

Inhaie 2.9E+01 9.5E-05 1.8E-04 9.1E-04 2.6E-03 1.9E-03 1.5E-04 3.7E-05 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - -_  _ _ _ _ _ _ _  - - - - - -_  - _ _ _ _ - -  

Soil Ing 5.5E-03 9.6E-02 2.2E-01 1.4E+00 4.OE+00 5.2E+00 3.2E-01 5.6E-03 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - - _ _ _  - - - - -__  _ _ - _ _ _ _  _ _ _ _ _ _ _  - - _ _ _ _ _  _ _ _ _ _ _ _  
Total 2.9E+01 9.6E-02 2.2E-01 1.4Et00 4.OE+00 5.2E+00 3.2E-01 5.7E-03 

Pathway Ovaries Muscle Thyroih Kidneys Liver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ - _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
Inhale 3.7E-05 3.7E-05 3.7E-05 6.OE-03 O.OE+OO 
Soil Ing 5.8E-03 5.5E-03 5.5E-03 1.5E+00 5.8E-03 

Total 5.8E-03 5.6E-03 5.5E-03 1.5E+00 5.8E-03 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

External Dose by Exposure Pathway 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Radionuclide 

Lung 

1.2Et00 
- - - - - - - 

4.7E-12 
3.3E-12 
7.3E-14 
- - - - - - - 
1.2E+00 

Ovaries 
- - - - - - - 
2.2E-04 
5.OE-12 
3.3E-12 
2.4E-12 
- - - - - - - 
2.2E-04 

Stomach 
- - - - - - - 
3.9E-03 
7.4E-12 
3.5E-12 
1.2E-11 
- - - - - - - 
3.9E-03 

Muscle 
- - - - - - - 
2.1E-04 
4.7E-12 
3.3E-12 
1.1E-13 
- - - - - - - 
2.1E-04 

S Int. 
- - - - - - - 
9.OE-03 
1.2E-11 
4.1E-12 
3.1E-11 
- - - - - - - 
9.OE-03 

UL Int. 
- - - - - - - 
5.5E-02 
4.3E-11 
1.3E-11 
1.7E-10 

5.5E-02 
- - - - - - - 

Thyroid Kidneys 
- - -_ - - -  - - - _ _ _ _  
2.1E-04 6.2E-02 
4.7E-12 O.OEi-00 
3.3E-12 0. OE+OO 
6.6E-14 O.OE+OO 
- - - - - - -  - - - - - - -  
2.1E-04 6.2E-02 

LL Int. 
- - - - - - - 
1.6E-01 
1.3E-10 
5.7E-11 
4.8E-10 
- - - - - - - 
1.6E-01 

Liver 

0. OE+OO 

O.OE+OO 

- _ - - - - - 

7.7E-11 

4.8E-11 

1.2E-10 
- - - - - - - 

External Dose by Radionuclide 

Bone Su 
- - - - - - - 
1.5E-01 
4.9E-08 
2.8E-09 
1.7E-10 

1.5E-01 
- - - - - - - 

R Marro 
- - - - - _ - 
7.OE-03 
4.OE-09 
1.7E-10 
1.4E-11 
- - - - - - - 
7.OE-03 

Testes 
- - - - - - - 
2.1E-04 
4.7E-12 
3.3E-12 
2.OE-12 
- - - - - _ - 
2.1E-04 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) e Case title: IHSS 180 U-233 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ - - _ _ _ - _ - _ - - - - -  - -_ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - -_  _ _ _ - - - -  - - - - - - -  - _ _ _ _ - -  
U 233 2.9E+01 9.5E-02 2.2E-01 1.3Et00 4.OE+00 3.3E+00 1.7E-01 5.2E-03 
TH 229 2.l.E-04 3.2E-04 5.OE-04 1.9E-03 5.6E-03 1.7E+00 1.4E-01 2.1E-04 
RA 225 1.6E-04 1.7E-04 2.OE-04 6.1E-04 2.8E-03 1.3E-01 8.3E-03 1.6E-04 
AC 225 3.8E-06 6.4E-04 1.6E-03 8.8E-03 2.5E-02 8.9E-03 7.4E-04 1.1E-04 

Total 2.9E+01 9.6E-02 2.2E-01 1.4E+00 4.OE+00 5.2Et00 3.2E-01 5.7E-03 
_ _ _ _ _ _ _ - _ _ - _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - -_ -  

Radionuclide Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ - _ _ _ _ - _ _ _ _ _  _ - _ _ _ _ _  _ _ _ - - - -  - - - - - - -  _ - _ _ _ _ _  _ _ _ _ _ _ _  
U 233 . 5.3E-03 5.2E-03 5.2E-03 1.5Et00 O.OE+OO 
TH 229 2.2E-04 2.1E-04 2.1E-04 O.OE+OO 3.3E-03 
RA 225 1.6E-04 1.6E-04 1.6E-04 O.OE+OO O.OE+OO 
AC 225 1.2E-04 5.8E-06 3.5E-06 O.OE+OO 2.5E-03 

5.8E-03 5.6E-03 5.5E-03 1.5Et00 5.8E-03 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - - - -  _ _ _ _ _ _ _  

External Dose by Radionuclide 

Radionuclide 
- _ _ _ _ _ _ - _ - - _ _ _ _  _ _ - - - - _  
U 233 1.4E-02 , 

TH 229 4.6E-03 
RA 225 2.4E-04 
AC 225 2.6E-02 

Total 4. 5E-02 



This is a near field (narrowly-focused, single site) scenario 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr): 25.0 
Dose calculations ends after (yr) : 50.0 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180u2.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _ -  Basic Concentrations--------- 
Re lease Surface Deep Ground Surface 
Radio- Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L _ _ _ _ _ _ _ _  _ - _ _ - _ _  _ _ _ _ _ _ -  - - - - - - -  - - _ _ _ _ -  - - - - _ _ _  
U 234 5.6E-01 5.6E+06 O.OE+OO O.OE+OO O.OE+OO 

_ _ _ _ _ _ - _ _ _  _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 
0 LOIC occurred n years prior to beginning of intake period 

O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area for external dose modification factor (m2) 

Input prepared by: Date: 

Input checked by: Date: 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) \ 

Case title: IHSS 180 U-234 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
LL Int. 
Kidneys 
UL Int. 
S Int. 
Stomach 

- _ - _ _ _ _ _ _ _ - - - -  

Committed 
Dose 

.Equivalent _ _ _ _ _ _ _ _ - -  
2.2E-04 
2.1E-04 
7.OE-03 
1.2Et00 
2.1E-04 
1.5E-01 
1.6E-01 
5.8E-02 
5.5E-02 
9.OE-03 
3.9E-03 

Rem 

Weighting 
Factors 

- - - - - - - - - 
2.5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6. DE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Weighted 
Dose 

Equivalent 
- _ _ _ _ _ _ _ _ _  
5.5E-05 
3.2E-05 
8.4E-04 
1.5E-01 
6.3E-06 
4.4E-03 
9.7E-03 
3.5E-03 
3.3E-03 
5.4E-04 
2.3E-04 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-234 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annual 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 . . .  

: I  
: I '  
3 1  

I 
2 I. 

I 
1 I 4.7E-02 

I I  

4.7E-02 

+ 

2.2E-04 

I I  

4.7E-02 

4.7E-02 

+ 2.2E-02 

I I  

+ 6.8E-02 

+ 

+ 

2.2E-04 

I I  

+ 6.8E-02 

4.7E-02 . . .  
+ 

2.2E-02 . . . 
+ 

+ 1.5E-02 + . . . 
I I  

+ 8.3E-02 + . . . 

+ 

2.2E-04 . . .  

I I  ' 

+ 8.3E-02 + . . .  

25.0 
50.0 

Rem 

Internal 
Effective 

Equ iva 1 en t 
= 1.7E-01 Dose 

Cumulative 

Dose 
= 3.9E+00 Internal 

+ 

5. SE-03 

I I  
Cumulative 

= 3.9E+00 Dose 

Maximum 

Dose Occurred 
In Year 25 

1.4E-01 Annual 



GENII ‘Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-234 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - -_  _ _ _ _ _ _ _  - - - - - - -  _ _ _ _ - _ _  
Inhale 1.2Et00 3.7E-06 7.3E-06 3.6E-05 1.1E-04 7.7E-05 6.1E-06 1.5E-06 
Soil Ing 2.1E-04 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.1E-04 

Total 1.2E+00 3.9E-03 9.OE-03 5.5E-02 1.6E-01 1.5E-01 7.OE-03 2.1E-04 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  

Pathway Ovaries Muscle Thyroid Kidneys 
_ _ _ _ - _ - _ - _ _ _ _ _ _  _ _ _ _ _ - -  ---- - - -  - - - _ - _ -  _ _ _ _ _ _ -  
Inhale 1.5E-06 1.5E-06 1.5E-06 2.3E-04 
Soil Ing 2.2E-04 2.1E-04 2.1E-04 5.8E-02 

Total 2.23-04 2.1E-04 2.1E-04 5.8E-02 
- - - - - - - - -_ -_ - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - _ _ _ _ _  

External Dose by Exposure Pathway 



Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - _ _ -  - - - _ _ _ -  _ - _ _ _ _ _  _ _ _ _ _ - _  _ _ _ - _ _ -  
Inhale 2.8E+01 9.4E-05 1.8E-04 9.1E-04 2.6E-03 1.9E-03 1.5E-04 3.7E-05 
Soil Ing 5.1E-03 9.5E-02 2.2E-01 1.3E+00 4.OE+00 3.3E+00 1.7E-01 5.1E-03 

Total 2.8E+01 9.5E-02 2.2E-01 1.3E+00 4.OE+00 3.3E+00 1.7E-01 5.2E-03 
_ _ - - _ - _ _ _ - _ _ _ _ _  - - - - - - -  - - - - - - -  - - - - - - -  - - - - -_ -  - - - - - - -  - - _ _ _ _ _  - - - - - - -  - - - - _ _ _  

Pathway Ovaries Muscle Thyroid Kidneys 
- - - - - - _ _ - - _ - _ _ _  _ _ _ _ _ _ _  - - - - - - -  - - - - - - -  - _ _ _ _ _ _  
Inhale 3.7E-05 3.7E-05 3.7E-05 5.8E-03 
Soil Ing 5.4E-03 5.1E-03 5.1E-03 1.4E+00 

Total 5.4E-03 5.2E-03 5.2E-03 1.4E+00 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ -  - - - - - - -  - - - _ _ - _  _ _ _ - - _ _  

External Dose by Exposure Pathway 



A GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-235 Analysis ' 

Executed on: 07/10/94 at 02:07:13 Page A. 1 
________________________________________-- - - - - - - - - - - - - -_- - - - - - - - - - - - - - - - - -_- - -  

This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr) : 25.0 
Dose calculations ends after (yr): 50.0 

Input file name: \GENII\180u3.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

3 Surface soil input unit: (1-m2, 2-m3, 3-kg) 

_ _ _ _ _ _ - -  - _ _ _ _ _ _ - _ _  Basic Concentrations--------- 
Re 1 ease Surface Deep Ground Surface 
Radio- a Air Soil Soil Water Water 
nuclide pCi/L pCi/kg pCi/m3 pCi/L pCi/L 
_ _ _ _ - _ _ _  _ - _ - _ _ _  - _ _ _ _ _ _  - - - - - - -  - - - _ - _ _  _ _ _ _ _ _ _  
U.235 5.6E-01 5.6Et06 O.OE+OO O.OEtO0 O.OE+OO 

- -__-_--_- _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period 

0 LOIC occurred n years prior to beginning of intake period 
O.OE+OO Fraction of roots in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OEtO0 Manual redistribution: deep soil/surface soil dilution factor 

100.0 Source area for external dose modification factor (m2) 

I Input prepared by: Date: 

Input checked by: Date : 



Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Committed Weighted 
Dose Weighting Dose 

Organ Equivalent Factors Equivalent 
_ - _ _ _ _ - _ _ - _ _ - _  _ _ _ _ _ - _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ - _ _ _ - _ _  

Gonads 9.7E-04 2. 5E-01 2.4E-04 
Breast 2.7E-04 1.5E-01 4.1E-05 
R Marrow 6.2E-03 1.2E-01 7. 5E-04 
Lung l.lE+OO 1.2E-01 1.4E-01 
Thyroid 2.OE-04 3.OE-02 6.OE-06 
Bone Sur 1.3E-01 3.OE-02 4.OE-03 
LL Int. 1.7E-01 6.OE-02 1.OE-02 
Kidneys 5.5E-02 6.OE-02 3.3E-03 
UL Int. 5.5E-02 6.OE-02 3.3E-03 
S Int. 9.7E-03 6.OE-02 5.8E-04 
S t oma c h 3.9E-03 6.OE-02 2.3E-04 

_ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ - - - - - - - - - - - _ - _ - - - - - - - - - - - - - - -  
Internal Effective Dose Equivalent 1.6E-01 
External Dose 2.8E-01 

Annual Effective Dose Equivalent 4.4E-01 
___________________-____________________- - - - - - - - -  

Controlling Organ: 
Controlling Pathway: 
Controlling Radionuclide: 

Lung 
Ext. 
U 235 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) e Case title: IHSS 180 U-235 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

In t erna 1 
Intake 
Year: 

Int erna 1 
Annual 
Dose 

Ext erna 1 
Annua 1 
Dose 

Annual 
Dose 

Dose Commitment Year 
1 2 3 . . .  

25.0 
50.0 

Rem 

: I  
: I  
3 1  4.6E-02 . . . 

I + 

I + + 
2 1  4.6E-02 2.OE-02 ,. . . 
1 I 4.5E-02 + 2.OE-02 + 1.4E-02 + . . .  = 1.6E-01 

I I  I 1  I I  

4.5E-02 + 6.6E-02 + 8.OE-02 + . . . = 3 :8E+00 

+ + + + 

2.8E-01 3.OE-01 3.OE-01 . . . 7.4E+00 

I I  I I  I I  I I  

3.3E-01 + 3.6E-01 + 3.8E-01 + . . .  = 1.1E+01. 

4.4E-01 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Internal 
Dose 

Cumulative 
Dose 

Maximum 
Annual 
Dose Occurred 
In Year 25 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-235 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL'Int..Bone Su R Marro Testes 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - - - - -_  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
Inhale l.lE+OO 6.9E-06 8.1E-06 3.9E-05 1.2E-04 7.3E-05 8.5E-06 1.4E-06 
Soil Ing 2.OE-04 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 

Total 1.1E+00 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - - - -_ -  _ - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
Inhale 2.OE-06 3.8E-06 2.7E-06 2.2Ee-04 O.OEtO0 
'Soil Ing 9.7E-04 2.7E-04 2.OE-04 5.5E-02 1.1E-10 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  _ - - - -_ -  - - _ _ _ _ _  _ _ _ _ _ _ _  
Total 9.7E-04 2.7E-04 2.OE-04 5.5E-02 l.lE-10 ' 

External Dose by Exposure Pathway 



Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: . Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ _ _ _ _ _ - - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - -__ - - -  _ _ _ _ _ _ _  _ _ - - - - -  _ _ _ _ - - -  
Inhale 2.6E+01 1.7E-04 2.OE-04 9.7E-04 3.OE-03 1.8E-03 2.1E-04 3.6E-05 
Soil Ing 5.OE-03 1.1E-01 2.7E-01 1.5E+00 4.5E+00 4.OE+00 2.3E-01 8.7E-03 

Total 2.6E+01 1.1E-01 2.7E-01 1.5E+00 4.5E+00 4.OE+00 2.3E-01 8.7E-03 
_ _ _ _ _ _ _ - _ - _ _ - _ _  - - - _ _ _ _  __ - - - - -  - - - _ _ _ _  - - - - _ _ _  _ _ _ _ - - -  _ - _ _ _ _ _  __ - - - - -  _ _ _ _ _ _ _  

Pathway Ovaries Muscle Thyroid Kidneys Liver 
_ _ _ _ _ _ _ _ _ - _ - _ _ _  _ _ _ _ _ _ _  _ _ - - - - -  - - _ - - _ _  _ - - - _ _ _  _ - _ _ _ _ _  
Inhale 5.1Er05 9.5E-05 6.7E-05 5.5E-03 O.OE+OO 
Soil Ing 2.8E-02 6.8E-03 4.9E-03 1.4E+00 5.OE-02 

Total 2.8E-02 6.9E-03 4.9E-03 1.4Et00 5.OE-02 
_ _ _ _ _ _ _ _ _ - _ _ - _ -  - - - - - -_  -__ - - - -  - - - - - - -  _ - - - - - -  _ _ _ _ _ - _  

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) e Case title: IHSS 180 U-235 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Radionuclide 

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ - - - _ _ _ _ - - _ - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - - _ _ _ _ _  - _ _ - _ - -  _ _ _ _ _ _ -  _ _ - - - - -  
U 235 l.lE+OO 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 
TH 231 6.2E-12 8.4E-09 2.OE-08 8.4E-08 1.5E-07 9.3E-11 2.3E-10 2.4E-11 
PA 231 3.3E-15 4.9E-13 1.2E-12 6.9E-12 2.2E-11 3.OE-08 2.4E-09 4.5E-15 
AC 227 4.1E-17 2.OE-16 6.1E-16 5.3E-15 3.1E-14 2.8E-10 2.2E-11 3.2E-12 
TH 227 . 4.4E-16 5.7E-15 1.4E-14 8.4E-14 3.1E-13 2.4E-13 1.9E-14 4.7E-15 
FR 223 1.4E-16 1.5E-16 1.4E-16 1.4E-16 1.4E-16 1.5E-15 1.8E-16 1.4E-16 
RA 223 3.6E-14 5.6E-14 7.7E-14 2.8E-13 7.4E-13 3.38-12 2.3E-13 3.6E-li _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  - _ - _ _ _ _  _ _ - - - - -  - _ - _ _ _ _  _ _ _ _ _ _ _  
Total l.lE+OO 3.9E-03 9.7E-03 5.5E-02 1.7E-01 1.3E-01 6.2E-03 2.5E-04 

Radionuclide Ovaries 
_ _ _ _ - _ _ _ _ - _ _ _ _ _  - _ _ _ _ _ _  
U 235 9.7E-04 
TH 231 9.3E-10 

2.9E-14 
3.3E-12 
1.OE-15 
1.4E-16 

RA 223 3.6E-14 

Total 9.7E-04 

Muscle 
- - - - - - - 
2.7E-04 
6.2E-11 
5.3E-15 
3.OE-17 
4.7E-16 
1.4E-16 
3.6E-14 

2.7E-04 
- - - - - - - 

Thyroid Kidneys _ _ _ _ _ _ _  _ - - - - _ _  
2.OE-04 5.5E-02 
3.9E-13 O.OE+OO 
3.1E-15 2.7E-12 
1.4E-17 0. OEtOO 
4.OE-16 O.OEtO0 
1.4E-16 O.OE+OO 
3.3E-14 O.OEtO0 _ _ _ _ _ _ _  _ _ - - _ _ _  
2.OE-04 5.5E-02 

Liver 

O.OE+OO 
- - - - - - - 

4.4E-11 
1.8E-12 
6.3E-11 
3.7E-15 
O.OE+OO 
O.OE+OO 
- - - - - - - 
1.1E-10 

External Dose by Radionuclide I 

Radionuclide 
- - - - - -__ - - -_ -_ -  __ - - - - -  
U 235 2.8E-01 
TH 231 2.4E-07 
PA 231 1.4E-11 
AC 227 4.OE-16 
TH 227 3.4E-13 
FR 223 2.1E-15 
RA 223 9.2E-13 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  
Total 2.8E-01 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-235 Analysis 

Uptake/exposure period: 25.0 
Dose commitment period: 50.0 
Dose units: Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Radionuclide 

U 235 
TH 231' 
PA 231 
AC 227 
TH 227 
FR 223 
RA 223 

Total 

_ _ - _ _ _ _ _ - - - - - - -  

_ _ _ _ _ _ _ _ _ - - - - - -  

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ - - _ _ _ _  _ _ _ _ _ _ _  _ _ _ - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  
2.6Et01 9.5E-02 2.4E-01 1.3Et00 4.3E+0@ 3.OEt00 1.5E-01 6.2E-03 
1.1E-05 1.4E-02 3.5E-02 1.4E-01 2.6E-01 1.6E-04 3.9E-04 4.OE-05 
1.4E-07 2.1E-05 5.3E-05 3.OE-04 9.5E-04 7.6E-01 6.1E-02 1.9E-07 
3.8E~08 1.8E-07 5.6E-07 4.9E-06 2.9E-05 2.1E-01 1.7E-02 2.4E-03 
4.8E-07 6.3E-06 1.5E-05 9.2E-05 3.4E-04 2.6E-04 2.1E-05 5.2E-07 
1.2E-07 1.3E-07 1.2E-07 1.2E-07 1.2E-07 1.3E-06 1.6E-07 1.2E-07 
4.5E-05 7.1E-05 9.6E-05 3.5E-04 9.3E-04 4.1E-03 2.9E-04 4.5E-05 

2.6Et01 1.1E-01 2.7E-01 1.5E+0@ 4.5E+00 4.@E+00 2.3E-01 8.7E-03 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  

\ Radionuclide Ovaries Muscle Thyroid Kidneys Liver 
_ _ _ _ - _ _ _ _ - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
U 235 2.4E-02 6.7E-03 4.9E-03 1.4Et00 O.OEtO0 
TH 231 1.6E-03 1.1E-04 6.6E-07 O.OE+O@ 7.5E-05 
PA 231 1.2E-06 2.3E-07 1.3E-07 1.2E-04 7.6E-05 
AC 227 2.4E-03 2.8E-08 1.3E-08 O.OE+OO 5.OE-02 
TH 227 1.1E-06 5.2E-07 4.4E-07 O.OE+OO 4.l.E-06 
FR 223 1.2E-07 1.2E-07 1.2E-07 O.OE+OO O.OE+OO 
I??. 223 4.5E-05 4.5E-05 4.1E-05 O.OE+OO O.OE+OO 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ - - _  _ _ _ _ _ - -  

a 
Total 2.8E-02 6.9E-03 4.9E-03 1.4Et00 5.OE-02 

External Dose by Radionuclide 

Radionuclide 

U 235 7.OE+OO 
_ _ _ _ _ _ _ _ - - - - _ _ _  - - - - - - -  

TH 231 4.1E-01 
PA 231 6.1E-04 
AC 227 3.6E-07 
TH 227 3.8E-04 
FR 223 1.9E-06 
RA 223 1.1E-03 
_ _ _ _ _ - _ _ _ _ _ - _ _ _  _ - - - - - -  
Total 7.4E+00 



This is a near field (narrowly-focused, single site) scenario. 
Release is chronic 
Individual dose 

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED: 
Ground, external 
Inhalation uptake 
Inadvertent soil ingestion 

THE FOLLOWING TIMES ARE USED: 
Intake ends after (yr): 25.0 
Dose calculations ends after (yr) : 50.0 

_ _ _ _ _ _ _ - - -  _ _ _ _ _ _ _ - - -  FILENAMES AND TITLES OF FILES/LIBRARIES USED . . . . . . . . . . . . . . . . . . . . . . .  

Input file name: \GENII\180u4.in 
GENII Default Parameter Values (28-Mar-90 RAP) 
Radionuclide Master Library (11/28/90 RAP) 
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R 
Internal Dose Increments, PNL Solubility Choices Rerun 12/3/90 PDR 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  NEAR-FIELD PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0 Inventory disposed n years prior to beginning of intake period ' 

0 LOIC occurred n years prior to beginning of intake period 
O.OE+OO Fraction of root,s in upper soil (top 15 cm) 
O.OE+OO Fraction of roots in deep soil 
O.OE+OO Manual redistribution: deep soil/surface soil dilution factor 
100.0 Source area for external dose modification factor (m2) 

Input prepared by: Date: 

Input checked by: Date : 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: ' IHSS 180 U-238 Analysis 

Dose units: 

Organ 

Gonads 
Breast 
R Marrow 
Lung 
Thyroid 
Bone Sur 
LL Int. 
Kidneys 
UL Int. 
S Int. 
Stomach 

_ _ _ _ _ _ _ - - - - - - -  

Committed 
Dose 

Equivalent _ _ _ _ _ _ _ _ _ _  
2.2E-04 
1.9E-04 
6.6E-03 

1.9E-04 
1.3E-01 
1.5E-01 
5.4E-02 
4.8E-02 
8.4E-03 
3.2E-03 

l.lE+OO 

Rem 

Weighting 
Factors 

- - - - - - _ - - 
2.5E-01 
1.5E-01 
1.2E-01 
1.2E-01 
3.OE-02 
3.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 

Weighted 
Dose 

Equivalent _ _ _ _ _ _ _ _ _ _  
5.4E-05 
2.8E-05 
7.9E-04 
1.3E-01 
5.6E-06 
3.9E-03 
8.9E-03 
3.2E-03 
2.9E-03 
5.OE-04 
1.9E-04 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-238 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

Internal 
Intake 
Year: 

Internal 
Annual 
Dose 

Ext erna 1 
Annual 
Dose 

Annua 1 
Dose 

Dose Commitment Year 
1 2 3 . . .  

: I  
: I  
3 1  

I 
2 1  

I 
1 I 4.2E 

I I  

5.3E-02 . . .  
t 

5.3E-02 1.9E-02 , . . 
t + 

02 t 1.9E-02 + 1.4E-02 t . . .  = 1.5E-01 

25.0 
50.0 

Rem 

I I  

4.2E-02 + 7.3E-02 t 8.6E-02 + . . . = 3.8E+00 

t + t t 

1.OE-04 8.9E-02 8.9E-02 . . . 2.1E+00 

4.2E-02 t 1.6E-01 + 1.7E-01 + . . .  = 5.9E+00 

2.3E-01 

Internal 
Effective 
Dose 
Equivalent 

Cumulative 
Int erna 1 
Dose 

Cumulative 
Dose 

Maximum 
Annual 
Dose Occurred 
In Year 25 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-238 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Exposure Pathway 

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ _ _ - _ _ _ _ _ _ _ _ - _ -  _ _ _ - - _ _  _ _ - - - - -  - - - - - - -  - - - - _ _ _  _ _ _ _ - - _  _ _ _ _ - _ -  - _ - _ _ _ _  - _ _ _ - _ _  
Inhale 1.1E+00 4.OE-06 7.3E-06 3.5E-05 l.lE-04 6.9E-05 6.1E-06 1.3E-06 
Soil Ing 1.8E-04 3.2E-03 8.43-03 4.8E-02 1.5E-01 1.3E-01 6.6E-03 1.9E-04 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  __ - - - - -  - - - - - - -  - - - - _ _ _  _ _ _ _ - - -  - - - - _ _ _  _ _ _ _ _ _ -  _ _ _ _ - _ _  
Total l.lE+OO 3.2E-03 8.4E-03 4.8E-02 1.5E-01 1.3E-01 6.6E-03 1.9E-04 

Pathway Ovaries Muscle. Thyroid Kidneys Liver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - -  _ -_ - - - -  - - - - - - -  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
Inhale 1.3E-06 1.6E-06 1.5E-06 2.1E-04 O . O E + O O  
Soil Ing 2.2E-04 1.8E-04 1.8E-04 5.4E-02 1.7E-10 

Total 2.2E-04 1.9E-04 1.9E-04 5.4E-02 1.7E-10 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - -__  _ _ _ _ _ _ _  

External Dose by Exposure Pathway 



GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Exposure Pathway 

Pathway 

Inhale 
Soil Ing 

Total 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
- - - - - - -  - -_ - - - -  - - - - - - -  - - - - - - -  - - - - -__  _ _ - - - - -  - - - - - - -  _ _ _ - - - -  
2.5E+01 1.OE-04 1.8E-04 8.6E-04 2.6E-03 1.7E-03 1.5E-04 3.2E-05 
4.6E-03 1.5E-01 4.OE-01 2.3E+00 6.8E+00 3.OE+00 1.6E-01 4.8E-03 _ _ _ _ _ _ _  _ _ _ - - - -  - - - - - - -  - - - - - - -  - - - - - - -  __ - - - - -  - - - - - -_  _ _ _ _ _ - -  
2.5E+01 1.5E-01 4.OE-01 2.3E+00 6.8E+00 3.OE+00 1.6E-01 4.8E-03 

Ovaries Muscle Thyroid Kidneys Liver 
_ - _ _ _ - _  _ _ _ _ _ _ _  _ _ _ _ - - -  - - - _ _ _ _  _ _ _ _ _ _ _  
3.4E-05 4.1E-05 3.9E-05 5.3E-03 O.OEtOO 
7.5E-03 4.8E-03 4.5E-03 1.3E+00 3.1E-04 
_ _ _ _ - _ -  - _ - _ _ _ _  _ - _ _ - - -  _ _ _ _ _ _ -  
7.5E-03 4.8E-03 .4.6E-03 1.3E+00.3.1E-04 

External Dose ,by Exposure Pathway 



- GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) - Case title: IHSS 180 U-238 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Committed Dose Equivalent by Radionuclide 

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes 
_ - _ _ _ - - _ _ _ _ _ _ _ _  _ - _ _ _ _ _  _ _ - - - - -  _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ - _  _ _ _ _ _ _ _  _ _ _ _ _ - -  
U 238 l.lE+OO 3.2E-03 8.4E-03 4.8E-02 1.5E-01 1.3E-01 6.6E-03 1.9E-04 
TH 234 2.7E-11 4.OE-08 1.OE-07 6.1E-07 1.7E-06 8.1E-10 7.3E-10 9.4E-11 
PA 234 9.4E-13 4.9E-11 9.4E-11 2.OE-10 1.6E-10 1.8E-12 5.2E-12 1.6E-12 

Total l.lE+OO 3.2E-’O3 8.4E-03 4.8E-02 1.5E-01 1.3E-01 6.6E-03 1.9E-04 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  - _ _ _ - _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Ovaries Muscle Thyroid Kidneys Liver _ _ _ _ _ _ _  _ _ _ _ _ - _  _ _ - - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  
2.2E-04 1.9E-04 1.9E-04 5.4E-02 O.OE+OO 
1.1E-09 1.3E-10 1.lE-11 O.OE+OO 1.6E-10 
2.2E-11 3.3E-12 1.2E-13 5.4E-12 3.9E-12 _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - - _ _ _ _  _ _ _ _ _ _ _  _ - - - - - -  
2.2E-04 1.9E-04 1.9E-04 5.4E-02 1.7E-10 

External Dose by Radionuclide 

- - - - - - - 
1.OE-04 
9.6E-07 
1.5E-07 
- - - - - _ - 
1.OE-04 



I -  GENII Dose Calculation Program 
(Version 1.485 3-Dec-90) 

Case title: IHSS 180 U-238 Analysis 

Uptake/exposure period: 
Dose commitment period: 
Dose units: 

25.0 
50.0 

Rem 

Cumulative Internal Dose to Organs by Radionuclide 

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - - -  - - - - - - -  - - - - - - -  - - - _ _ _ _  _ _ _ _ _ _ -  - _ - - - _ _  _ _ _ _ - - _  - - - - - - -  
U 238 2,5E+01 7.9E-02 2.1E-01 1.2E+00 3.6E+00 3.OE+00 1.6E-01 4.6E-03 
TH 234 5.OE-05 7.5E-02 1.9E-01 l.lE+OO 3.2E+00 1.5E-03 1.4E-03 1.7E-04 
PA 234 1.9E-06 9.7E-05 1.9E-04 4.OE-04 3.2E-04 3.5E-06 1.OE-05 3.1E-06 
_ _ _ _ _ _ _ _ _ _ _ - _ - _  _ _ _ _ _ _ _  _ _ _ _ _ _ -  - - - - - - -  - - - _ _ _ _  _ _ _ _ - _ _  - - - - _ _ _  __- - - - -  - - - - - - -  
Total 2.5E+01 1.5E-01 4.OE-01 2.3E+00 6.8E+00 3.OE+00 1.6E-01 4.8E-03 . 

Radionuclide 

U 238 
TH 234 
PA 234 

Total 

_ _ _ _ _ _ _ _ _ _ _ - - - -  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ovaries Muscle Thyroid Kidneys Liver 
_ _ _ _ _ _ -  -_- - - - -  - - - - - - -  - - - - - - -  - - - _ - _ _  
5.3E-03 4.6E-03 4.5E-03 1.3E+00 O.OE+OO 
2.1E-03 2.5E-04 2.1E-05 O.OE+OO 3.OE-04 
4.3E-05 6.4E-06 2.4E-07 1.1E-05 7.7E-06 
_ - - _ _ _ _  _ _ _ _ _ - -  __ - - - - -  - - -__ -_  _ _ _ _ - - -  
7.5E-03 4.8E-03 4.6E-03 1.3E+00 3.1E-04 

External Dose by Radionuclide 


